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chapter 1: Introduction
??????????????????????????????????
??????????? ?????? ??? ?? ?????????? ????????? ????????????? ????????????? ????
??????????????????? ?????? ??? ???? ??????? ?????????????????? ????? ???????
???????? ????????? ???? ??????? ??????????????????? ???????????????????
??????????????????????????? ???? ????????????????????????????????????????
????????????????????????????????????????? ???????????????????????????????????
based on antigenic differences between the major surface glycoproteins 
?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
common abbreviations such as H1N1, H2N2, H5N1, H7N9, H16N9 to specify
?????? ?????????? ??? ?????????? ???? ???????????????? ?????? ??????????????????
?????????? ??? ?????? ???????????? ???????? ?????????????? ???? ????????????? ?????????
surface glycoproteins and have been provisionally designated “HL17NL10”
???? ???????????? ????? ??? ???? ??? ??????????? ???????? ???? ???????? ????????
??????????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ????????? ???????????????????????????????
in human and swine (7). The fact that these viruses from birds, pigs, and 
??????????????????????????????????????????????????????????????????????????
virus isolates from different species have been collected since 1902 to cover 
the pandemic outbreaks of H2N2 in 1957, H3N2 in 1968, H1N1 in 2009 as 
well as zoonotic events in humans of H5N1 from 1997 and H7N9 from 2013 
onwards respectively.
??????????????????????????????????????????????????????????????
????????? ???????????????????????????????????????????????????????????????????
diameter of about 80-120 nm, and a lipid bilayer envelope that is derived from 
?????????????????????????????????????????????????????????????????????????
cover the viral surface and have important functions during virus attachment
and release. M1 proteins line the inner part of the viral membrane mainly 
conferring stability to the virion. M2 proteins are transmembrane proteins 
??????????????????????????????????????????????? ????????????????????????????
?????????????????????????????? ?????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
(NP) and the polymerase proteins basic polymerase 1 and 2, and acidic
??????????? ?????? ????? ???? ????? ????????? ???????? ???? ??????????????????
????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????
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??????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
terminal sialic acid containing receptors located on the cell surface. The 
????????????????????????? ????????????? ???????????????????????????????????
receptor-mediated endocytosis (10). The lowering of the pH in the endosome 
????????????????????????????????????????????????????????????????????????????
membranes to fuse and the viral RNPs to be released into the cytosol. The 
RNPs are then transported to the nucleus, leading to the production of three
???????????????????????????????????????????????????????????????????????????
?????? ??????? ???? ?????? ???????????????????????? ??????? ????? ??? ???????????
????????????????????????????????????????????? ??? ?????????????? ?????????
???? ?????????????? ??? ???? ???????????? ????????? ???? ??????????? ?????????? ???
??????????????????????????????????????????????????????????????????????????
and M2 are transported via the Golgi apparatus to the cellular membrane. 
This is where new infectious particles are assembled and released through 
??????????????????????????????????????????????????????????????????????????
???????
???????????????????????????????????? ????????
The viral genome consisting of eight viral RNPs is surrounded by a lipid bilayer lined by M1
?????????? ??? ?????? ?????????????? ????????????????????????? ???????????????????????????
Subbarao et al. (9).
NA
M2
PB2 PB1 PA
PA
HA NP NA M NS
M1
HA
NP
PB1 PB2
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The viral polymerases and nucleoprotein
???? ?????? ???????? ????? ????????? ??? ????????? ?? ???????? ??????? ????
????????????????????????????????????????????????????????????????????????
????????? ?????? ?????? ?????? ???? ?????????? ???? ???????????? ?????
proofreading activity, the resulting high mutation rate can ultimately lead to 
rapid adaptation of the virus to a new host. PB2 binds to a cap, the altered 
???????????????????????????????????????????????????????????????????? ????????
for transcription initiation (12). PB2 also harbors the well-studied glutamic
acid (E) to lysine (K) substitution at position 627, which is associated with 
mammalian host-adaptation (13). The PB1 protein is the catalytic subunit 
??? ??????????????????????????????????????????????????????? ??? ? ????????
???? ???? ???????????????????????????? ??? ????????????????????????????????????
function. In addition to these 3 polymerase subunits, NP is essential for viral 
?????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????? ????????????
products, please refer to Table 1.
???????????????????????????????????????? ?????????
??????????????????????????????????????????????????? ????????????????????????????????????????????
endocytosis, their genomes are replicated in the nucleus, and new virus particles are 
???????????????????????????????????????????????????????????????????????????????????????
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The hemagglutinin molecule
???? ??? ???????? ????????????? ??? ????? ?? ?????? ??????? ???? ??????????? ???? ??
????????????????????????????????????????????????? ????????????????? ????????
is a homotrimer (i.e. consisting of three identical subunits or monomers) 
and harbors the receptor binding site (RBS) (15), a discontinuous ‘groove’
??????????????? ?????????????????????????????????????????????????????????????
for infection, because it induces fusion between the membranes of the virus
and the endosome allowing the release of the viral genetic material into the 
???????????????????????????????????????????????????????????????????????????
??????????????? ???????????????????????????????????????????? ???????????????
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????? ???????????????????????????????????????????? ???????
??????????????????????????????????????????? ?????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
after circulation in poultry. They contain a multi basic cleavage site (MBCS) 
- a stretch of several basic amino acids – that can be cleaved by a range of 
?????????????????????????????????????????????????????????????????????????
and birds, allowing systemic virus replication and spread. Glycosylation, the
??????????????????????????? ??? ???????????????????????????????????????? ??????
close to the RBS) can modify binding of antibodies, innate immune sensing 
???? ????????? ????????? ???? ?????? ??????????? ????????????? ?????????????? ????
?????????????????????????????????????????????????????????????? ?????????????????
???????????????????????????? ??????????????????????????????? ????????????????????
including cell lines and embryonated chicken eggs (18). 
?????????????????????????
Sialic acids at the terminal position of carbohydrate chains on the host cell 
?????????????????????????????? ?? ???????????????????????? ????????????????????
????? ??? ???????? ??? ???? ???????????? ??? ???? ??? ???? ??????????? ?????? ?????
within the binding pocket can engage in bonds with the sialic acid molecule.
????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????? ???????????????????
vary in their preference for the type of linkage of the sialic acid molecule. The 
‘human-type’ receptor consists of an oligosaccharide with the terminal sialic 
??????????????????????????????????????????????????????????????????????????
????????? ????????? ??????? ???? ????????? ??? ??? ????????????? ???????????????
human tissue contains both groups of glycans, severity of disease can be 
?????????????????????????????????????????????????????????????????????????????????
the respiratory tract. In both the ferret and human upper respiratory tract 
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ??????????????????????????????
??????? ??????? ??? ??? ???????? ???? ??? ???? ???????????? ???? ?????????? ??????? ???
????????????????????????????????????????????????????
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gene
??????
gene
??????? ????????????
??????
??????????
1 PB2
Polymerase Basic 2
(PB2)
internal protein,
??????????????????????????
2 PB1
Polymerase Basic 1
(PB1)
internal protein,
??????????????????????????
?????????????????????
????????
targets mitochondria,
induction of apoptosis
Polymerase Basic 1-N40
(PB1-N40)
N-terminally truncated PB1, 
no polymerase function
3 ??
??????????????????
????
internal protein,
??????????????????????????
???????????????????
??????
internal protein,
host response modulation
??????????????????????
?????????
??????????????????????????
no polymerase function
??????????????????????
?????????
??????????????????????????
no polymerase function
4 ?? Hemagglutinin????
surface glycoprotein, membrane fusion
viral attachment, antigenic determinant 
5 NP
Nucleoprotein
(NP)
nucleocapsid protein, 
??????????????????????????????
6 ?? Neuraminidase ????
surface glycoprotein, 
virion release, antigenic determinant
7 M
????????
(M1)
membrane protein,
virion stability
????????
(M2)
membrane protein
ion channel
?????????
(M42)
M2-like membrane protein,
ion channel
8 NS
Nonstructural 1
(NS1)
internal protein
multifunctional, immune modulatory
Nonstructural 2
(NS2 or NEP)
internal protein
??????????????????????
?????????????????? ?????????????????????????? ????????????????
??????????????????????????????????????????????????????
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Genetic drift and shift
???? ???????????????? ??????????? ????? ??? ???????? ?????????? ??? ???????????
viruses. The term ‘drift’ denotes the successive accumulation of mutations
???????????????????????????????????????????????????????????????????????????????
??????????????????? ????????????????????????????????????????????? ?????????????
termed reassortment and was the main underlying mechanisms that led to 
the pandemics of 1957, 1968 and 2009 (24, 25). Coinfection of a single cell 
????? ?????????????????????? ??????????????????? ??? ????????? ???? ?????????????
??? ??????????????? ??????? ??????????? ????? ???????????? ??????????? ????????
can be redistributed in arrangements different from the two or more parental 
????????????????????????????????????????????? ?????????????????????????????
???????????????? ???????????????????????????????????????????????? ?????????
(26). Reassortment is obviously the more drastic change in virus evolution 
and led to the formation of several - if not all - pandemics of the last century 
???????????????????????????????????????????????????????????????????????????????
yield optimal host adaptation.
???????????????????????????
?????????????????????????????????????????????? ?????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????? ??? ??????? ?? ???????????????????????????????????????????
outbreaks on multiple continents), while H5, H6, H7, H9, and H10 viruses 
???????????????????????????????????????????????????? ?????????????????????
??????????????????????????????????????????????????????????????????????????
recently, partially due to increased awareness, increased surveillance and 
improved detection methods. 
???????????????????????????????????????????????? ???????????????????????????
?????????????????????????????????????????????????????????????????????????
????????????? ??????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
Region were infected with viruses closely resembling those found in 
???????????????????????????????????????????????????????????????????????????
measurements including the temporary closing down of live bird markets
and culling of poultry prevented the further spread of H5N1 virus in Hong 
Kong. H5N1 virus seemed to have disappeared after that but reemerged in
????????????????????????????????????????????????????????????????????????????
hosts in different parts of the world and continues to be detected to date. In 
????????????????????????????????????????????????????????????????????????????
dogs, martens, tigers and leopards. Human infections are detected from 
time to time, so far adding up 861 cases, 455 of which were fatal (30). The 
case fatality rate in hospitalized cases is 50-60% with the peak age group of 
infected humans at 10-19 years (31). However, the true case-fatality rate is 
????????? ???????????????????????????????????????????????????????????????
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 15
15
chapter 1: Introduction
????????????????????????????????????? ??????? ?????????? ??????????? ?????? ???
2015, clusters of human infections have been reported from Egypt totaling
to 119 infected individuals by the end of March (33). In recent years, the 
number of H5N1 infections has been decreasing with only four laboratory-
????????????????????????????????????????????????????????????
????????????? ?????? ??????????? ??? ????? ?????? ????? ????????? ??? ????
Netherlands in 2003, one of which was fatal (34, 35). Human infections with
??????????????????????????????????????????????????????????????????????????
human infections including 616 fatal cases by May 2019 (37). Sporadic
human infections have also been detected in Hong Kong, Taiwan, Canada,
??????????????????????????????????????????????????????????????????????????
symptoms to severe pneumonia (38). Poultry workers in China are at great 
????????? ????????????????????????????????????????????????? ?????? ?????????????
wave currently ongoing (40). H7N9 displays limited transmission capability in 
the ferret model by the airborne route, but sustained transmission upon direct
?????????????????????? ???? ??????????????????????????????????? ??????????????
are associated with human adaptation and resistance against antiviral drugs 
and could possibly lead to a future pandemic after further human adaptation
????????????????????????????????????????????????????????????????????????????
infections with highly-pathogenic H7N9 viruses in the Guangdong Province
(44). These viruses contained a multiple basic cleavage site, but are not 
associated with increased disease severity in humans so far (45). 
Three other H7 virus subtypes (H7N2, H7N3, H7N4) have been associated 
????? ????????? ?????? ?????????? ????? ????????????? ?????????? ????????? ?????
one patient in Taiwan in 2013 (48). H6 viruses are capable of infecting mice 
?????????????????????????????????????????????????????????????????????????
????????? ?? ???????? ????? ???? ??????????? ?????? ??? ???????? ?????????????????
???????? ???????? ????? ???? ???? ????? ???????????? ???????????? ??? ???? ????????
hemisphere for more than a decade. In 2013, H10N8 viruses caused three 
human infections in China, two of which were fatal (54). Numbers mentioned
above are correct as of 8 May 2019.
???????????????????????????
???????????????????????? ?????????????????????????????????????????? ??? ????
human population. Upon introduction in humans, the high error rate of the 
????????????????????? ???????????????? ????????????? ??????????????????????
??????????? ?????? ??????????? ??? ???? ???? ?????? ??? ??????? ??????????? ????????
humans and cause a pandemic, dissemination via the airborne route (virus 
??????????????????????????????????????????????????????????????????????????????
? ?????????????? ????? ????????????? ??????????? ???????? ?????????????????????
viruses capable of causing pandemics comprised subtypes H1, H2 and H3 
only, since pandemics of the past were restricted to these three subtypes. 
?????????????????????????????????????????????????????????????????????????
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continuous
‘cross species transmission’
of influenza A viruses
zoonotic human
Influenza A 
viruses
avian
H1N1
classical swine
H1N1
(HA, NP, NS)
avian
H1N1
(PB2, PA)
seasonal human
H3N2
(PB1)
before on in 2009
‘Mexican influenza’
H1N1
before or in 1968
‘Hong Kong influenza’
H3N2
before or in 1957
‘Asian influenza’
H2N2
before or in 1918
‘Spanish influenza’
H1N1
reassortant
H1N?
(PB2, PB1, PA, HA, NP, NS)
eurasian swine
H1N1
(NA, MA)
reassortant
H1N1
pandemic human
H1N1
seasonal human
H2N2
(PB2, PA, NP, NA, MA, NS)
avian
H3N?
(PB1, HA)
reassortant
H3N2
pandemic human
H3N2
pandemic human
H2N2
pandemic human
H1N1
reassortant
H2N2
reassortant
H1N1?
avian
H2N2
(PB1, HA, NA)
seasonal human
H1N1
(PB2, PA, NP, MA, NS)
mammalian
H?N?
avian
H?N?
animal
Influenza A
viruses
??????? ??? ?????????? ????????? ??? ???????? ??????? ???????? ??? ????? ????????
???????????????????????????????????????????????????????????????????
Gene segments are indicated in decreasing size 
???????????????????????????????????????????????????????????????????????????
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evidence is available (55). Viruses that caused the pandemic in 1918 (H1N1)
were reconstructed from tissues of individuals that succumbed to the infection 
and were buried in the permafrost and from archived autopsy material (56). 
???????????????????????????????????????????????????????????????????????
isolated from infected patients directly.
?? ???????? ????? ???? ?????????? ????????? ????????? ????????? ??? ????? ????
sparked by an H1N1 virus. This virus was most likely directly introduced
??? ???? ?????? ??????????? ????? ?????? ????????? ???? ????? ??? ??? ????????????
?????????????????????????????????? ??????????????????????????? ?????? ??????
??????????????????????????????????????????????????????????????????????????
healthy adults (58).
?????????????????????????????????????????????????????????????????????????
caused a pandemic with an estimated mortality of 1 to 4 million people
???????????????? ????????????????????????????????????????????? ?????????
???????????????????????????????????????????????????????????????????????????
?????????????? ??????????????????????? ??????? ????????? ??????????????????
the human H1N1 virus that had been circulating since 1918 (60, 61). In 1968,
after 12 years of circulation in the human population, H2N2 was replaced by 
H3N2, after one or several reassortment events with avian viruses. Since
?????? ??????????? ??????????? ??????????????????????????? ????????????????
H2 and N2 keep circulating in waterfowl and pigs globally (62-65), thereby 
providing a reservoir from which H2N2 may be reintroduced into the human 
population. Since H2N2 viruses have been absent in the human population 
from 1968 onwards, many individuals, and certainly those born after 1968, 
???????????????????? ?????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
was a reassortant from the previously circulating H2N2 virus and contained 
????? ????????? ???? ??????? ????? ??? ????????? ?????? ?????? ???? ????? ??????
isolate was detected in Hong Kong in July 1968, hence the name ‘Hong
????????????????????????
In the years preceding 2009, a number of reassortment events involving
human H3N2, avian H1N1 and swine H1N1 viruses led to the generation of 
?????????????????? ??????????????? ????????????????????????????????????????????
???????????????????????? ???????????????????????????????????????????? ???????
and had direct precursors in pigs (68). Both H3N2 and the recent pandemic 
???????????????????????????????????????????????????????????????????
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???????????????????????????????????????????????????????????
???? ???????????????????? ?????????????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????????
to become airborne transmissible and cause a pandemic. Human-adapted 
viruses usually cause infections that are restricted to the respiratory tract
with severe cases leading to pneumonia, but they do generally not infect 
other organs (69). Mutagenesis of the RBS of pandemic 1918 H1N1, 
?????????????? ????????????????? ???? ???????????????????????????????????
preference, from the human- to avian-type receptor, abrogating airborne 
transmission between ferrets (70-72). It might be speculated that the scarcity
of avian receptors in human upper respiratory epithelium cannot prevent
?????????????????????????????????????????????????????????????????????????????
but does not allow airborne transmission.
We previously hypothesized, after analyses of the processes leading to the
H1N1 (1918), H2N2 (1957), H3N2 (1968), and H1N1 (2009) pandemic viruses, 
that three different virus properties may be crucial for aerosol transmission 
between mammals to occur; binding to cells in the upper respiratory tract
????????????????????????????????????????????????????????????????????????????????
the generation of individual virus particles rather than virus aggregates (1). 
???????????????????????????????????????????????????????????????????????????????
the URT without settling of substantial portions of the particles on inanimate 
????????????????????????????????????????????????????????????????????????????
moisture particles >5 μm in diameter. They are attracted by gravity and settle
??????? ?????????????????? ???? ?????????? ?????????? ???????? ????? ?? ??? ??? ?????
that can stay in the air for prolonged periods. Both types of particles travel 
through the air and are formed by coughing, sneezing, breathing and talking.
Since aerosols can travel larger distances in the air, this type of particle is 
suggested to be at the origin of pandemics when spiked with human-adapted 
????????????????????????????????? ??????????????????????????????????????????
needs to contain virus. High viral titers and the packaging of individual virions 
???????????????????????????????????????????????????????????????????????
Vaccines and antivirals
??????????????????????????????????????????????????????????????????????????
sore throat, fatigue and nausea to pneumonia and acute respiratory distress 
?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ???????????
virus. Vaccination is recommended for high-risk individuals including the 
elderly, people with chronic diseases, pregnant women and healthcare 
?????????????????????????????????????????????????????????????????????????????
????????????? ? ???????? ????? ??? ??????? ??????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????????????
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? ??????? ???????????? ??????????? ?????? ????? ???? ????????? ?? ???????? ????
circulating worldwide. Vaccines comprise strains of the above-mentioned 
???????? ?????????????????? ???????????????????????????????????????????????
??? ???? ?????? ??????? ????????????? ??????? ????????? ?????????? ????????????
????????????????????????????????????????????????????????????????????????
virus seed strains.
??????????????????????????????????????????????????????????????????????????
inhibitors oseltamivir and zanamivir as well as the two ion channel inhibitors
amantadine and rimantadine. Immune compromised patients are likely to
????????????????????? ?????????????????????????????????????????????? ??????????
mutations have been described for both classes of antivirals and are of 
growing concern nowadays (74).
Scope and outline of the thesis
?????????????????????????????????????????? ??????????????????????????????
to gain knowledge about zoonotic and pandemic viruses and potentially to 
??????????????????????????????????????????????????????????????????????????????
??????????????? ?????????????????????????? ?????? ??????? ???????????????????
Whereas H5N1 viruses circulate in avian species and cause incidental 
zoonotic infections, H2N2 virus was at the origin of a pandemic in 1957 and 
continued to circulate in waterfowl. 
Chapter 2 describes the natural selection of an altered H5N1 virus isolate
in ferrets by repeated inoculation of naïve animals. The resulting passaged
mutant virus was shown to be able to transmit via the air between ferrets.
???????? ?? ?????????? ???? ?????????????? ??? ???? ?????????? ?????????? ???? ?????
???????????????????? ????????????????????????????????????????????? ????????
????????? ????????????????????????? ????? ???????? ????????????? ????? ?????????
changes in the H5N1 virus genome accumulated very rapidly during passage 
in ferrets. 
In chapter 4, the diversity of avian and human H2N2 virus isolates is 
highlighted in phylogenetic analyses, and sites within the viral genome that
???? ?????? ?????????? ?????????? ???? ??????????? ???????? ?? ???????? ??????????
investigations to map the antigenic evolution of H2N2 viruses that circulated 
between 1957 and 1968, while chapter 6 depicts the potential to spread via 
the air for a range of avian and human H2N2 virus isolates.
????????????????????????????????????????????????????????????????????????????????
of work of others is presented in chapter 7.
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????????
??????? ??????????? ?????? ????????? ????? ?????? ???? ?????? ?????????? ????
????????????????????????????????????????????????????????????????????????????????
by aerosol or respiratory droplet (“airborne transmission”) between humans.
???????????????????????????????????????????????????????????????????????????????
??????????????????????????? ??????????????????????????????????? ???????????
?????????????????????? ??????????????????? ??? ??????????? ??????? ??????????
?????????????????????????????????????????????????? ????????????????????????
transmissible in ferrets. None of the recipient ferrets died after airborne 
?????????? ????? ??????????? ????? ????????? ????? ?????? ????? ?????????????? ???
the host receptor-binding protein hemagglutinin, and one in the polymerase 
??????????????????????????????????????????????????????????????????????????
transmitted viruses. The transmissible viruses were sensitive to the antiviral 
???????????????????????????????????????????????????????????????????????????
????????????????????????????? ??????????????????????????????????????????????
for airborne transmission between mammals without recombination in
an intermediate host and therefore constitute a risk for human pandemic 
?????????
?????????
????????????????????????????? ????????? ???????????????????????? ??????????
humans, pigs, horses, dogs, marine mammals, and a wide range of 
?????????????????????????????????????????????????????????????????????????????
swans) and Charadriiformes (gulls, terns, and waders) are thought to form 
?????????? ?????????? ?????????? ?????? ?????????????????????????? ??? ???? ???????
?????????????????? ?????????????????????????????????????????????????????
gene segments (76, 77). Segments 1 to 3 encode the polymerase proteins: 
basic polymerase 2 (PB2), basic polymerase 1 (PB1), and acidic polymerase 
???????????????????? ??????????????????????? ????????????? ??????????????
???????? ???????????? ???? ?????????????? ???? ???????????? ??? ???? ?????? ????????
??????????????????????????????????????????????????????????????????????
implicated in the induction of cell death (78, 79). Segments 4 and 6 encode
???????????????????????????????????????????????????????????????????????????
?????????????? ??? ??? ???????????? ???? ???????? ??? ??????? ?????? ??????? ???? ??????
receptors on host cells, and for fusion of the viral and host cell membranes
????????????????????????????????????????????????????????????????????????????
cells and virus particles. Segment 5 codes for the nucleocapsid protein (NP)
??????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
structural protein M1 and the ion-channel protein M2 that is incorporated 
in the viral membrane. Segment 8 encodes the nonstructural protein NS1
????????????????????????????????????????????????????????????????????????
antagonist of host innate immune responses and interferes with host gene
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???????????????????????????????????????????????????????????????????????????
cytoplasm before virus assembly (76, 77).
????????? ?? ???????? ????? ??????????? ???????? ?????????? ??? ???? ????????
?????????????? ??? ???? ??? ?????? ?????????????? ???? ???????? ???? ??????????
?????? ??? ???? ?????????? ?????????? ??? ??????? ??????? ?????????? ??? ?????? ???
????????????????????????????????????????????????????? ??????????? ????????
birds and are found in numerous combinations designated as virus subtypes
????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????
??? ???? ?????? ??? ?????? ?????????? ??? ?????????? ??????????? ???????? ??? ???????
???? ??? ????????? ???? ??? ???????? ?????????? ????? ??????? ??????????? ??????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ????????
??? ??? ???? ??? ??????????? ???????? ???? ????? ??? ???? ????? ??????????? ?????
viruses are generally thought to arise in poultry after domestic birds become 
??????????????????????????? ???????? ????? ?????????????? ?????????? ????? ?????
???? ??? ???????? ??? ??????????? ???????? ??? ?????????? ???????????? ??? ?? ???????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
phenotype occurs upon the introduction of basic amino acid residues into the 
????????????????????????????????????? ????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
cleavage facilitates systemic virus replication and results in mortality of up to 
100% in poultry (16, 82).
?????? ???? ????? ??????? ????? ????? ???????? ????? ??????????? ???? ????????
industry of numerous countries in the Eastern Hemisphere. To date, H5N1 
???? ??????? ????? ????? ??? ???????? ???????? ???? ???? ??????? ?????? ??????????
in the death of hundreds of millions of domestic birds. In Hong Kong in
???????????????????????????????????????????????????????????????????????????
????????? ?????? ?????? ??????????? ????? ???? ???????????????????? ?????? ???
??????????????????????????????????????????????????????????????????????????
??????????????? ?? ?????????? ?????? ????????????? ???????? ???????? ??? ??????
???????????????????????????????????????????????????????????????????? ????
?????????????????????????????????????????????????????????????????????????
the ability to be transmitted via aerosols or respiratory droplets among
??????????????????????????????????????????????????????????????????????????
??????????????????????????? ????????????????????????????????????????????????
for host switching and virulence has increased substantially in recent years
???????????????????????????????????????????????????????????????????????????????
among mammals, a trait necessary for a virus to become pandemic, have 
remained largely unknown (53, 89-91). Therefore, investigations of routes 
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?????????
???????????????????????????????????????????????????????????????????????????????????????????????
until day 4, from ferrets inoculated with H5N1wildtype (blue) and H5N1???????????????????????? (red)??????????? ???? ??? ??????? ????????? ?????????? ??? ??????? ??? ?????? ???????????? ??????????? ??
?????????? ?????????? ????????????????????? ?????????????????????wildtype, virus titers in the nasal ??????????????????????????????????? ???????? ?????????????5? ???????????6 ???????????????????
????????????????????????????????????????????????????????????????????????????????????????????
Q222L,G224S PB2 E627K????????????????????????????????????????????????????4????????????????????????????????? ?? ??5? ??? ????????? ????? ??? ??????? ???? ???? ?? ??5????????????? ??????? ??? ???? ????? ?????
?????????? ??????????? ??? ? ??????? ???????????? ???? ?????? ???????????? ?? ?? ????? ???????? ???
adaptation was observed in the virus titers in the nose swabs of animals inoculated with 
H5N1???????????????????????? (B). These titers also increased during the successive passages, ??????????????????????????????????5???????????????????????????????????? ?????????????????????
indicate that H5N1???????????????????????? ???????????????????????????????????????????????????????
upon repeated passage, with evidence for such adaptation by passage number 4. In contrast,
analyses of the virus titers in the nose swabs of the ferrets collected at 1 to 4 dpi throughout 
the 10 serial passages with H5N1wildtype revealed no changes in patterns of virus shedding.?????????? ??????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????
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?????????
Summary of the substitutions detected upon serial passage and airborne 
Transmission of H5N1??? ???????????? ???? ?????? ?????? ??? ????????? ???? ?????? ????????? ?????? ????????????????????????????????????????????????? ?????????????????????????????????????????????
???????????? ???????????????????????????????????????????????????????????????????????????????
H5N1??? ???????????????????? virus (P0), ferret passage-10 virus (P10), and P10 virus after airborne 
transmission to recipient ferrets, respectively. Viruses shown in gray indicate that virus was not
???????????????????????????????????????????? ????????? ?????????????????????????????????????? ????
present in the heterogeneous virus population of ferret P10. We inoculated four donor ferrets
intranasally, which were then housed in transmission cages and paired with four recipient 
??????????????????????????????????????????????????????????????????????????????????????????????????
????????? ??????? ??????????????????? ??????????????????????????????? ?????????????????? ??????
among the positive recipient ferrets), and this sample was used to inoculate two more donor 
?????????????????????????????????????????????? ????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ??????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??? ????????? ????????? ?????? ???? ?????????? ??????? ??????????? ?????????? ?????????????
???????????????????????????????????????????????????????????????????????????????????????
or throat-swab sample for each ferret. Thick and thin black vertical bars indicate amino acid 
and nucleotide substitutions, respectively; substitutions introduced by reverse genetics are
???????????????????????????????????????????????????????????????????????????????????????????
shown in green.
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??????????
??????????????????????????????????????????????????
??????????????????? ???????????????????????wildtype???????????????????????????????????????????
(C and D) after 10 passages (P10) in ferrets. Two or four ferrets were inoculated intranasally
with nasal wash samples collected from P10 virus of H5N1wildtype and H5N1????????????????????????, ??????????????????????????????????????????????????????????????????????? ????????????????????????
was added to each transmission cage adjacent to a donor ferret at 1 dpi (B and D). Virus titers 
in throat (black bars) and nose swabs (white bars) were determined by end-point titration in
MDCK cells. Geometric mean titers and SDs (error bars) of positive samples are shown. The 
number of animals infected via airborne transmission is indicated in (D) for each time point 
??????????????????????????????????????? ???????????????????????????????? ???????????????????
??? ??????????????????????????????????????????????????? ?????????????????????????????????????
??????????????????????????????????????????????????????????? ???????????????????????????????
amounts of virus were no longer present. The dotted lines indicate the lower limit of virus 
detection.
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?????????
????????????????????????????????????????????? ??????????????????????????????????????
???????????????????????????????????? ?????????????????????????????????????????????????????????
?????? ????????????????????? ???? ???? ??????????????????? ??????????? ??? ???????????????????
?????? ????????????????? ??????????????????????????? ????? ??????????????????? ????????????????
??????????????????? ???????????????????????????????????????????????????????????????????????
2009 pandemic H1N1 virus between ferrets is shown in (E) to (H) (95). Data for individual
????????????? ?????? ????? ??? ?????? ??? ????? ??????? ????? ?????? ????????? ??? ??????????? ???
?????????????????????????? ????????????????????????????????????????????????????????????????
?????? ????? ????? ??????????????????????? ????? ??? ??? ???? ????? ??? ??????? ?????? ????? ????
collected at 2 dpi and 2 dpe. White circles and bars represent shedding from the nose; black
circles and bars represent shedding from the throat. The asterisk indicates the inoculated 
animal that died 6 days after intranasal inoculation.
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?????????????????????????????????????????? ???????????????????????????????
???????????????????????????????????????????????????????????????
The viruses that caused the major pandemics of the past century emerged
?????????????????????????????????????????????????? ??????????????????????
viruses (1). However, given that viruses from only four pandemics are available
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
Several studies have shown that reassortment events between H5N1 and 
????????? ?????? ????????? ???????? ??? ???? ?????? ???????? ????? ???? ????????
transmitted between ferrets (89-92). In our work, we investigated whether 
H5N1 virus could change its transmissibility characteristics without any 
?????????????????????????????
??? ?????? ????????? ?????? ??????????????????? ???? ???? ?????? ???????? ????
incidence of human H5N1 virus infections and fatalities in Indonesia remains 
??????????????????????????????????????????????????????????????????????? ?????????
characteristics that would allow it to become more readily transmissible 
between humans and initiate a pandemic. Because no reassortants between
???????????????????????????????????????????????????????????????????????
detected in nature and because our goal was to understand the biological
?????????????????? ??????? ??????????????? ??????????????????? ??????????????
?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????
We chose the ferret (Mustela putorius furo) as the animal model for our 
????????????????????????????????????????????????????????????????????????
????? ???? ???????????? ??? ?????????? ????? ?????? ???? ?????? ????????? ????????
???????????????????????????????????????????????????????????????????????????????
????????????????????????????? ?????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????????????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
???????? ???????????? ????????????? ??????? ?????????????? ?????????????????
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
mainly present in the lower respiratory tract. In chickens and other birds,
????????????????????????????????????????????????????????????????????????
???????????? ??????????? ???? ???????????????????????? ??????? ???????????? ??????
The differences in receptor distribution between humans and avian species 
??????????????????????????????????????????????????????????????????????????????
??? ????????? ??????????? ????? ?????? ????????? ??? ?????? ????????? ???????????
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?????? ???? ??? ????????? ??? ?????????????????? ??? ???? ????????? ???????? ?????
??????????????????????????????????????????????????????????????????????????
transmissible and, thus, gain the potential to become pandemic in humans.
????????????????? ??? ???????????????????? ??? ??????????? ??????????????????? ??? ????
????? ?????????? ?????? ??????????? ??? ???????????? ????????? ???????? ??? ??????
????????????????????????????????????????????????????????????? ????????????????????
(1). Such traits are likely to be determined by the viral surface glycoproteins
???? ???? ????????? ????? ????? ???? ?????? ??????????? ????????? ?????? ?????
substitutions in the polymerase proteins have already been shown to be 
major determinants of host range and transmission, including for pandemic 
????????????????? ???????????????????????????????? ?????????????? ?????????????
temperatures around 41°C (the temperature in the intestinal tract of birds), 
for replication in humans the viruses need to adapt to 33°C (the temperature 
?????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
virus replication in mammalian cells at such lower temperatures (13, 88, 100)
In addition, when newly formed virus particles bud from the host cell membrane
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
particles tend to form virus aggregates (1). Therefore, a balance between
???????????????????????????????????????????????????????????????????????
particles. These established effects were thus used as the basis for the initial
substitutions chosen in the current study.
?????????????????????????????????????????????????????????????????????????
contact, indirect contact via fomites (contaminated environmental surfaces), 
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
throughout the past century were all transmitted via the airborne route, in 
???????????? ???????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ??????????????????????????
???????????????????????????????????????????????????????????????????????????????
that for infectious particles with a diameter of 5 mm or less, transmission 
occurs via aerosols. Because we did not measure particle size during our 
?????? ?????????????? ???? ???? ????? ?????????? ?????????????? ??????????? ?????
Report.
Biosafety and biosecurity concerns have remained foremost in our planning
???? ????? ???????????????????????????????????????????? ??? ??????????????????
?????????? ???? ???? ??????????? ?????? ???? ????????? ??? ??? ??????????
??????????? ?????? ?? ????????? ????????? ??? ???????? ???????? ??????? ?????
??????????? ???? ????????????? ???? ???????????? ???? ???? ???????? ????????
??? ??????????? ??????????? ???? ?????????????? ????????? ???????? ???? ??????
pathogens of concern. The facility consists of a negatively pressurized 
?????????????????????????????????????????????????????????????????? ???????????
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is carried out in negatively pressurized class 3 isolators or class 3 biosafety
cabinets, respectively. The facility is secured by procedures recognized as 
??????????????????????????????????????????????????????????????????????????????
Erasmus MC, as well as Dutch and U.S. government inspectors.
??????? ???? ??????? ???? ?????????? ?????????? ???????? ??? ???????? ??? ????
inspectors from the Dutch government, as well as from the U.S. Centers 
for Disease Control and Prevention, approved the facilities and procedures. 
????????????????????????????????????????????????????????????????????????????
H5N1 virus were obtained from the Dutch government. The research
was performed strictly in accordance with the Dutch Code of Conduct for 
?????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
and controlling incidents (such as spills). To further prevent occupational
??????? ????????? ?????????? ????? ??????????? ?????????? ???? ????? ????????
?????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????
Using a combination of targeted mutagenesis followed by serial virus passage
??? ???????????? ?????????????????????????????????????????????????????? ?????
would increase the risk of mammalian transmission (102). We have previously
???????????????????????????????????????????? ??? ??????????? ???????????????
??????????????????????????????????????????????????????????????????????????
?????? ????????????? ??? ?????????? ??? ???? ?????? ????????????? ??? ??????????
??????? ???????????????????????? ????????????????????????????? ?????? ?????
??????????????????????????????????????????????????????????????????????
?????????????????????????????????????????? ??? ????????????????????? ??????
display attachment patterns similar to those of human viruses to cells of the 
??????????????????????????????????????????????? ????????????????? ????????????
?????????? ????????? ??????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
of the 1957 and 1968 pandemics (20). N182K has been found in a human
????? ??? ????? ?????? ?????????? ??????? ???? ?????? ?????? ?????????? ??? ???????
transmissible H5N1 viruses was to select a mutant H5N1 virus with receptor 
??????????? ????????????????????????????????? ??????? ????? ??????????? ?????????
Therefore, we used the QuickChange multisite-directed mutagenesis kit 
??????????????????????? ????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????
?????????????? ???????????????????????????????? ?????? ????, H5N1??? ??????????,
and H5N1???????????????????????????? ?????????????? ?????????? ??????? ?????????????????? ??? ??????????????????????????????????????? ?????????? ???????????
these mutant viruses and the H5N1wildtype??????????????????????????????????????????????????? ?????????????????? ???? ?????? ??? ??????????? ?????????????? ??????
and virus titers were determined by end-point dilution in Madin Darby canine 
??????????????????????????????????????????????????????????????????????????
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??? ????????????????????????????????????????????????????????????????????????
remaining animals were euthanized by day 7 when the same tissue samples
were taken. Virus titers were determined in the nasal turbinates, trachea, 
and lungs collected postmortem from the euthanized ferrets. Throughout the 
?????????????????? ????????????????????????????????????????????????wildtype virus
produced high titers in nose and throat swabs - up to 10 times more than 
H5N1??????????????, which yielded the highest virus titers of all three mutants??????? ???????????????????????????????????????????????????????????????????
observed between the virus shedding of ferrets inoculated with H5N1??????????
G224S or H5N1???????????????????????????????????????????? ???????????????????????????? ?????? ??? ???? ???????? ????? ??????????? ???? ????????????? ???? ??????
Q222L,G224S?????????????????????????????????????????????????????????????????? ?????????? ??????? ?????? ????? ??????????????????? ??????? ??? ???? ??? ????
????? ??????????? ?????????? ????????????? ??? ????????? ???????? ?????????
???? ?????? ???? ?? ???????? ????? ??? ??????????? ?????? ????? ???? ???? ?????
??? ??????????????????? ??? ?????????????? ???????????? ???? ????????? ????
recombinant virus H5N1??????????????????????. The introduction of E627K in PB2???????????????????????????????????????????????????????????????????????????????????
URT were similar to those seen in H5N1?????????????-inoculated animals [up ?????????4???????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ???????????????????????
were housed in cages adjacent to those with four inoculated animals to test 
for airborne transmission as described previously (95), H5N1??????????????
PB2E627K ????????????????????????????????
Because the mutant virus harboring the E627K mutation in PB2 and Q222L 
???? ???????? ?? ??? ??????????????? ????? ???? ?? ?? ???????? ?? ????? ????
to force the virus to adapt to replication in the mammalian respiratory tract 
and to select virus variants by repeated passage (10 passages in total) 
of the constructed H5N1??? ???????????? ???? ????? virus and H5N1wildtype virus in???? ??????????? ?????????????????????????? ????????? ??????????? ???????????
inoculated intranasally with H5N1wildtype and one ferret with H5N1???????????????
PB2 E627K. Throat and nose swabs were collected daily from live animals until
4 days postinoculation (dpi), at which time the animals were euthanized to
collect samples from nasal turbinates and lungs. The nasal turbinates were
homogenized in 3 ml of virus-transport medium, tissue debris was pelleted 
??? ???????????????? ???? ???? ??? ??? ???? ???????????? ???? ????????????? ?????
??? ?????????? ???? ????? ??????? ????????????? ????????? ???? ????? ?????????? ????
repeated until passage 6.
???????????????????????????????????????????????????????????????????????????
wash was also collected at 3 dpi. To this end, 1 ml of phosphate-buffered 
saline (PBS) was delivered dropwise to the nostrils of the ferrets to induce 
?????????? ?????? ?????????? ?????????????????? ??????????????????????????????
???????????????????????????????????????? ???????????????????????????????
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????????????????? ????? ???????? ????????????????????????????
????????????
?????????????????????
Intratracheal ??????wildtype ???? 2 (n = 2), 3 (n = 4)
????????? ??? 3 (n = 6)
Intranasal ?????????????????? ???? 6 (n = 2)
????????????????????????????????? ??? ????
????????? ??? ????
????????? ??? 6 (n = 1)
???????? ??????wildtype ???? ????
?????????????????????????????????? ??? ????
????????? ??? ????
????????? ??? ????
?????????????????????????????????????????????
????????????????????????????????????????????wildtype virus, but data are consistent with previous studies
that used larger groups of animals inoculated with the original strain (106, 107).
????????
Lethality of WT and airborne-transmissible H5N1 virus in ferrets upon inoculation via different
???????????????????????? ??????????????????????????
????????
????????? ??????????? ??? ???? ?????????? ??????? ????? ????????? ??? ??????????? ??? ?? ????????
????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????? ??????????????????????????????????????? ???????????????????? ????
???????????????????? ???????????????????????????????????
????? ???????
????????????????????
???? ?????????????
????
?????????????
????
???????????????????? H3N2 64 0 64
????????????????? H5N1 64 64 0
??????PB2 E627K H5N1 64 16 0
?????????????????????????????? H5N1 64 48 0
?????????????????????????????? H5N1 64 0 24
?????????????????????????????????????????? H5N1 64 4 32
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????? ???? ??????????? ??????????????? ???? ???????? ???? ????????????????????????
7 through 10. We changed the source of inoculum during the course of the
?????? ???????????????????????????????????? ???????????????????????????????
?????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????
Virus titers in the nasal turbinates of ferrets inoculated with H5N1wildtype ranged?????????????5??????????7??????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????
virus, a moderate increase in virus titers in the nasal turbinates was observed 
????????????????????????????????????????????????????????????????4????????
??????????????? ????????????? ?????????? ???? ???????????5? ?????????6????????
???????????????????????????????????????????????????????????????????????????
titers in the nose swabs of animals inoculated with H5N1????????????????????????
also increased during the successive passages, with peak virus shedding of 
??????5 ???????????????????????????????????????????????????????????????????
that H5N1???????????????????????? was developing greater capacity to replicate in 
the ferret URT after repeated passage, with evidence for such adaptation 
becoming apparent by passage number 4. In contrast, virus titers in the nose 
swabs of the ferrets collected at 1 to 4 dpi throughout 10 serial passages with 
H5N1wildtype revealed no changes in patterns of virus shedding.????????????????????????????????????????????????????????????????????????????????
??? ?????????????? ????????? ??? ???????? ??? ????? ??? ??? ????? ?? ???????? ???
??????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
of H5N1wildtype and H5N1??? ???????????? ???? ?????? ???? ??????????? ??? ?????????????????? ?????? ???? ?????????? ??????? ??????????? ????????? ????????
Woerden, the Netherlands) (Tables S1 and S2). The mutations introduced
in H5N1???????????????????????? by reverse genetics remained present in the virus ?????????????????????????????????????????????????????????????????????????
and Table S1). Numerous additional nucleotide substitutions were detected
in all viral gene segments of H5N1wildtype and H5N1???????????????????????? after ?????????????????? ???????????????????????????????????? ??????????????????
substitutions selected during serial passage, 53% resulted in amino acid 
substitutions. The only amino acid substitution detected upon repeated 
passage of both H5N1wildtype and H5N1???????????????????????????????????????????????????? ????????????????????????? ???????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
the H5N1wildtype???????????????????????????????????????????????????????????
the H5N1??? ???????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????
??? ?????? ???? ?? ????? ?????????????? ???????????? ??? ????????????? ????????
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airborne-transmissible viruses were present in the heterogeneous virus 
???????????????????????????????????????????? ??? ???????????????????????????
wash samples, collected at 3 dpi from ferrets at passage 10, were used in 
??????????????????? ????? ??? ??????????????????????????????????????????????
???????? ??? ???? ?????? ?????????????? ???? ????? ????????? ??????????? ????????
????? ???????? ???? ??? ???? ???? ????????????? ????? ??? ?????????? ???? ??????
ferrets intranasally: two for passage 10 H5N1wildtype and four for passage 10
H5N1???????????????????????? virus.
The following day, a naïve recipient ferret was placed in a cage adjacent to 
each inoculated donor ferret. These cages are designed to prevent direct 
??????????????????? ??????????????????????????????????????????????????????????
?????????? ??????? ???????? ???? ??????????????? ?????????? ???? ???????????? ???
the viral genome after passaging of H5N1wildtype in ferrets, we did not detect
replicating virus upon inoculation of MDCK cells with swabs collected from
naïve recipient ferrets after they were paired with donor ferrets inoculated
with passage 10 H5N1wildtype? ?????? ????????????????????? ???????????????????
detect virus in recipient ferrets paired with those inoculated with passage 
10 H5N1???????????????????????? ????????????? ???? ??? ???? ???? ??? ????? ???? ??? ?????????? ?????????? ???????? ??????? ????????? ??? ????????? ??? ???? ????????? ???
???????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????? ?????????
??????????????????????????????????????????????????????????????????????????????
????????????????? ????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????
?????????? ????????????????????????????????????????????????? ?????????????????
??????????????????????????????????????????????????????????????? ??????????????
?????????????????????????????????????????????????????????????????? ?????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
??? ????? ????????????? ??????? ??????????? ??? ?????????? ???? ??????????
??????? ?????????? ??? ???????? ?????????? ????? ???? ???? ???????? ???? ??? ???
??????? ??????? ????????????????????????????????? ????????????? ??????????????
??????????????????????????????????????????????????????????????????????????
E627K that had been introduced by reverse genetics. Surprisingly, only two 
???????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
????? ??? ??????? ??? ??? ??????????? ???? ????? ??????? ?????? ??? ????? ??? ???? ????
? ??????????????????????????????????????????? ????????????????????????????
other mutations, their occurrence was not consistent among the airborne
viruses, indicating that of the heterogeneous virus populations generated 
by passaging in ferrets, viruses with different genotypes were transmissible. 
??????????????? ??????? ??????????????????? ???? ??????? ?????????? ??? ??????? ????
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??????????????????????????????????????????????????????????????????????????
?????????????????? ????????????????????????????????????????????????????????
???????????????????????
????????????????????????????????????????????????????????????????????????????
???????????????????????????? ????????????????????????????????????????????????
??? ????? ????? ?????? ????????????????? ???? ??????????????????????? ??????
isolate with the least number of amino acid substitutions, compared with 
the H5N1wildtype???????????????????????????????????????????????????????????????
of nine amino acid substitutions; in addition to the three mutations that we
?????????????????????? ??????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
?????????????????? ???????? ????????????????????????????????? ??? ????? ??????????
essential to confer airborne transmission.
??????? ???? ??????? ??? ???? ????????????? ?????? ????? ????? ???? ?????????
????????????????????????????????????????????????????????????????????????????????
?????????? ??????????? ?????????????????????????? ?????????????? ??????????????
???????????????????????????????????????????????????????????????? ??????????????
??????????? ???????????????????????????????????????????????????????????????
106??????????????????????????????????????????????????????????????????????
be noted that inoculation of immunologically naïve ferrets with a dose of 
?? ?? ??6? ??????? ??? ????? ?????? ???? ???? ??????????? ??????? ??? ???????? ??
not representative of the natural situation in humans. Importantly, although 
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????? ?????????
??????????????????????????????? ????? ???????????????????????????????????????
???????????????????????????????????????????????????????????????????? ???????
that would offer some protection against the development of severe disease 
(108, 109). It has been shown that mice and ferrets previously infected with
an H3N2 virus are clinically protected against intranasal challenge infection
with an H5N1 virus (110, 111).
?????? ?????????????? ???????????? ??????? ???? ??? ??????? ????? ???? ????????
??????????????????????6 ???????????????????????????????????????????????????
volume of PBS died or were moribund at day 3. Intratracheal inoculations
at such high doses do not represent the natural route of infection and are 
generally used only to test the ability of viruses to cause pneumonia (112), 
??? ??? ????? ???? ?????????????????????? ???????????? ?????????? ???? ???? ????????
revealed macroscopic lesions affecting 80 to 100% of the lung parenchyma
?????????????????????????????????????6?????????????????????????????????????
data are similar to those described previously for H5N1wildtype in ferrets (Table
1). Thus, although the airborne-transmissible virus is lethal to ferrets upon
intratracheal inoculation at high doses, the virus was not lethal after airborne
transmission.
?????????????????????????? ???????????? ?????????????????????????????????????????
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???????????????????????????????????? ????????????????????????????????????? ????????
This airborne-transmissible virus with nine amino acid substitutions displayed
sensitivity to the antiviral drug oseltamivir similar to that of H5N1wildtype (Table
S4).
????????? ?????????????????????????????????????????????????????????????????
virus by antisera raised against potential H5N1 vaccine strains. Because
????????????????????????????????????????????????????????????????? ?????????????
????????????????????????????????????????????????? ????????????? ????????
???????????????????????????????????????????????????????????????????????????
?????????? ?????? ????? ??????????????????????????????????? ?????????? ???
???????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ????????????????????????????
??????? ???????????????????????????????????? ???????????????????????????????
??????????????????????????????? ?????????????????? ???????????????? ???????
?????????????????????????????????????????????????????????????????????????????
with H5 antisera by twofold or more.
???????????????????????????????????????? ???????????????????? ?????????
??????????????????????????????????? ??????????????????????????????????????????
virus in sera obtained from human volunteers more than 70 years of age. 
???? ???????????????? ???????????????????????????????????????????????? ????
?????????? ?????? ???? ?????? ??? ???? ????????? ??????? ??????? ????????? ????
not result in increased cross-reactivity with human antisera (Table S6), 
?????????????????????????????????????????????????????????? ??????????????????
???????????????????????????????????????????????????????? ?????
?????????????? ????????? ????????????????????????????????????????????????
?????????? ????????????????????????????????????? ????????????????? ?????????????
??????? ???? ??? ????? ??? ?????? ???????? ??????? ????????????? ???? ????? ????? ?????
?????? ???????????????????????????????????????????????????????????????????? ???
???????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????? ????????????????????????????????
??????????????????????????????????????????????????????????????????????? ???????
not immediately adjacent to the RBS. Loss of N-glycosylation sites at the tip
?????????????????????????????????????????????????????????????????????????
?????????????????????? ???????????????????? ???? ? ???????? ?????????????????
????? ???????? ??????? ?????????? ??? ???????? ??? ?? ???????? ??????? ???? ??????
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
viruses with known receptor binding preference: avian H5N1 and human
?????????????? ????????????????????????????????????????????????? ?????????
?????? ???????????????? ????? ????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
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???????????????????????????????????????????????????????????????????????????
H5N1???????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????
two mutations were introduced in the H5N1wildtype ???? ???????????? ???????????????????????????????????
Substitutions Q222L and G224S have previously emerged in avian H2 
and H3 viruses in nature (20, 119), and mutations associated with similar 
???????????????????????????????????????????????????????????????????????????
viruses for instance, substitution N182K has been reported nine times (104,
118), which is why we initially selected it for our investigations. The other 
three substitutions we found consistently in airborne-transmissible viruses
?????????????????????????????????? ????????????????????????????????? ??? ????
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???? ?????? ??? ?????? ???? ??????? ????? ???????? ????? ????????? ??? ???????
????????????????????????????????????????????????????????????????????????
?????????????????????? ?????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
Substitution E627K in PB2 has been found in ~27% of avian H5N1 virus 
??????????????????????????????? ?????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
in 100% of the viruses from human cases in Egypt (120). 
???????????????????????????????????????????????????????????????????????????
virus outbreak in the Netherlands indicated that viruses with human adaptation 
?????????????????????? ???????????????????????????????????????????? ?????????
in polymerase proteins that increase polymerase activity like E627K in PB2, 
?????????????????????????????????????? ?????????????????????????? ???? ????
virus-infected hosts globally, the high viral mutation rate, and the apparent 
????????????? ??????????????????????????? ?????????????? ?????????????????????
transmission, it may simply be a matter of chance and time before a human-
to-human transmissible H5N1 virus emerges.
???????????? ????????? ??????????????????????????? ?????????????????????????
with airborne transmission represent biological traits that may be determined 
??? ?? ???? ??? ?????????? ?????? ????? ??????????????? ???? ????????? ?????? ?????
?????????????? ?????? ???? ????? ??? ???????????? ??? ???? ?????? ?? ?? ?????
phenotype to E627K (97). N182K and other substitutions in the RBS of 
????????????????? ????????????????????????????????????????????????????
should be considered for H5N1 surveillance studies in outbreak areas. Imai 
??????????????????????????????????????????????????????????????????????????
?????? ??????????? ???? ????????????????????? ??????? ?????????? ??????????
?????????????????????????????????? ???????????????????????????? ????????????
airborne virus contained seven genes of the 2009 pandemic H1N1 virus 
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??????????????????????????????????????????????????????????????????????
?????? ??????????????????????????????????????????????????????????????????????
of H5N1 virus and different amino acid substitutions that affect particular 
biological traits (receptor binding, glycosylation, replication) can yield 
airborne-transmissible H5N1 viruses.
??????????????????? ????????????????? ?????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
among ferrets and that naïve animals shed high amounts of virus as early as 
???????????????????????????????????????????????????????????????????????
????? ??????????????????????????????????????? ??????????????????? ?????????????
?????????????????????????????????????????????????????????????????????????????
6 suggest that H5N1 airborne transmission was less robust, with less and 
delayed virus shedding compared with pandemic H1N1 virus.
?????????????????????????????????????????????????? ????????? ????????????
such as guinea pigs (126), but this would still not provide conclusive evidence
???????????????????????????????????????????????????????????????????????
need to be tested for their effect on transmission in other H5N1 virus lineages 
?????????????????? ?????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
drugs and vaccine candidates against airborne-transmissible virus should be
evaluated in depth. Mechanistic studies on the phenotypic traits associated 
????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ????????????????????
????????????????????????????????????????????????????????????????????????????
???????? ??? ???????????? ????????? ???????? ?????????? ???????? ?????????????
??? ???? ???????????????????? ???? ???????????? ???????? ?????????????????? ???
???????? ?????????????? ??? ???????? ??? ????????????? ???? ?????? ?????????????
between mammals may have prognostic and diagnostic value for improving
pandemic preparedness (102).
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????????????????
????????? ????? ???????? ?????? ?????????????? ?? ???????????????????????
???????????? ??? ???????? ?????? ??? ????? ?????? ????????? ???????????????????
with permission from I. Kandun of the Indonesian government. This work 
???? ???????? ???????? ?????????? ????????? ??????????????????? ???????
???? ??????? ????? ?????????? ??? ????? ??? ???? ??????????? ???????? ??????
????????????????? ??? ???????????? ?? ???????????? ???????????? ?????
????????????????? ?????????? ????? ??????? ????????? ?????? ???? ????????
?????????????????? ??? ????? ???????? ??????? ??????? ????? ???????????
??????????? ????????????????????????????????? ?????????????????????????????
?????????? ????????? ????? ?????????? ????? ????? ?????? ????? ?????????? ???
???????? ????? ?????????? ???????? ????????? ??? ?????????? ????????
arrangements are in place with the NIH and the contractor at Mount Sinai
????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????? ?????????????? ??????????????????
??????? ??????????????????????????????????????????????????????????????????
???????????? ??? ??????? ??? ???????????? ???????????? ?????????????????????????
?????????? ?????????????????????? ????????????? ???? ???????? ??? ????????????
?????????? ?????????????????????????????????????????????????????????????????
interests, Erasmus MC policy dictates that the shares as such are held by the 
??????????????????????????????????????????????????????????????????????????
of this foundation is appointed by the Board of Governors of the Erasmus MC 
????????????????????????????????????????????????????????????
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?????????????????????
Risk assessments prior to start of research
The research on transmission of H5N1 virus has been discussed among staff 
members of the Department of Virology at Erasmus MC since 1998. The work
did not commence until much later because we considered the laboratory 
facilities available at the Rotterdam site at that time inappropriate for this
????????????????????????????????????????????????????????????????? ?????
????????????????????????????????????????????????????????????????????? ????
???????????????????????????????????????????????????????????????????????????
facility managers of Erasmus MC, as well as with numerous specialists 
????? ???? ????????????????????? ??????????????????? ????????????? ??????????
(128). Throughout these discussions, and upon site- visits of facilities where
research with class 3 and class 4 pathogens is conducted routinely, a 
??????????????? ???????????????????? ????????? ???????????? ??????????????????
??????????????????????????????????????????????? ??????????? ???? ??????????
research proposals.
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
DMID-07-20) in 2005, the Department of Virology, along with partners in
??????????????????? ?????????????????? ?????????????????????????????????
??????????????????????????????????????????????????????????????????????????
agenda of the US Department of Health and Human Services (HHS) Pandemic 
????????????????????????????????????????????????????????????????????????
???? ??? ?????????????????????????? ?????????? ??? ????????? ??????? ??????????
????? ???????? ???? ????????? ?????????? ?? ???? ???? ??????? ?? ??????????? ????
conducting work with airborne-transmissible H5N1 virus and early pandemic
viruses - was obtained from the Dutch Ministry for Infrastructure and the 
Environment (I&M) in 2007. To this end, I&M was advised by the Committee 
????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
proposed work could be performed with negligible risk to humans and the
????????????????????????????????????????????????????????????????????????
??????? ??? ?????????? ???????? ?????????? ?????? ??????? ??? ?????????? ????????
(129).
In 2007, a “Code of Conduct for Biosecurity” was drafted by the Royal
???????????????????? ???????? ????????????? ??????? ????? ???????? ??? ????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????? ????????????????????????????
that advised during the conception of this Code of Conduct for Biosecurity, 
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the department of Virology of Erasmus MC was well aware of the Code prior 
to its publication in 2007, and adhered strictly to this Code at all times. The 
principles and procedures outlined in the Dutch Code of Conduct are similar 
????????????????????????????????
Biosafety and biosecurity measures
?????????? ????? ?????????????? ?????????????????????? ?????????????????????
???????????????????????????????????????????????????????????????????????
facility consists of a negative pressurized (-30 Pa) laboratory in which all in 
???????????????????????? ????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ??????????????
???????????????????????????????????????????????????????????????????????????????
???? ?????????????????? ????? ??????????? ???? ???????????????????????????????????
?????????????????????????????????????????????????? ??????????????????? ????
???????????? ????????? ???? ??????? ??????????? ?????????? ???? ??? ??? ?????????
in the facilities, personnel always work in pairs. The facility is secured by 
????????????????????????????????????????????????????????????????????????????
and facility management at ErasmusMC and Dutch and United States 
government inspectors.
???? ???????????? ???????????? ????????? ????????? ??????? ???????? ?????????? ?????????
and logbooks, are subject to inspection and oversight by the institutional 
?????????? ???????? ??? ???????? ??? ??? ?????? ????????????? ????? ???? ?????????
management. The facilities, personnel, and procedures are further inspected 
by the US Centers for Disease Control and Prevention (CDC) every 3 years
in agreement with the US select agent regulations for oversees laboratories 
??????? ?????????? ??????????? ?????? ?????????????????????? ???????????
?????????????????????????????????????????????????????????????????? ?????
??????????????????????????????????????????????????????????????????
????????????????????????
????????? ???? ??????????? ??? ??????????? ???????????????????? ?????? ?????????
conducted in closed class 3 cabinets and isolators, special personal protective 
??????????????????????????????????????????????????????????????????????????
???? ??? ????????? ??? ??????? ???????? ??? ????????? ????????????? ????????
????? ????????? ???????????????????? ? ?????????????????????? ?????????????
administered if seroconversion could not be demonstrated. Consent records 
are held by the Department of Virology at ErasmusMC.
???? ?????????? ???? ?????? ?????? ????????? ??? ??????????? ??????? ?????? ?????
conditions. Employees are trained for a further 3 months under standard
????? ???????????? ??????????? ??? ??????? ???????????? ??????????? ??????????
initial BSL3 training and a period of independent work under BSL3 conditions,
????????????????????????????????????????????? ??? ???????????????????????????
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?????? ???? ????????? ???????????? ??? ??????? ???????????? ?????????? ????? ???
?????? ??? ????????? ?????????????????? ????????? ????????? ???????? ??? ??????
on work under supervision, following theory components on facilities,
procedures and safety drills. Upon completion of the supervised training 
???????? ???? ???????????? ?????? ???????? ????????? ??????? ???? ????????????? ????
??????????????????????????????????????????????????????????????????????????????
on biosafety and biosecurity are provided by the principal investigators, 
?????????????????????????????????????????
?????????????? ??? ??????????????? ??????????????????????????????????????????????
and telephone alarms are employed to ensure that workers do not enter the
??????????????????????????????????????????????????????????????????????????????
???? ???????????? ??????? ??????????? ??????????????? ???????????????????????????
consultation between a senior staff member of the Virology Department, a
????????????????????????? ??????????????????????????? ???? ?????????????????????
?????????? ?????? ????????????? ??????????????? ????????????????????????????????
MC has isolation hospital rooms (negative pressure rooms with interlocks) 
with trained nursing and medical staff to be used in case of serious incidents
??????????????????????????????????????????????????????????????????????????????
the pathogen.
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?????????????????????
Viruses
????????????????????????????????????????????????????????????????????????
???????? ?????? ?????????? ???? ?????????????? ??? ???????????? ???????? ?????
followed by a single passage in Madin-Darby Canine Kidney (MDCK) cells. 
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
genetics plasmid pHW2000 (100, 130). Mutations of interest (N182K,
??????? ?????? ??? ??? ???? ?????? ??? ????? ????? ??????????? ??? ????????
genetics vectors using the QuikChange multi-site-directed mutagenesis kit
????????????????????????????????????????????????????????????????????????????
manufacturer. Recombinant viruses were produced upon transfection of 
293T cells and virus stocks were propagated and titrated in MDCK cells as 
described (100).
Cells
MDCK cells were cultured in Eagle’s minimal essential medium (EMEM,
?????? ??????? ??? ?????????? ????????????????????????? ???????????????????
????????????????????????????????????????????????????????????? ?????????????
?????????? ??????????????????? ????????? ???????????? ????????? ???? ????
?????????? ?????? ?????? ???? ???????????? ???????? ?????????? ????????? ?????
???????????????????? ?????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
2 mM glutamine, 1 mM sodium pyruvate, and non-essential amino acids.
Virus titration in MDCK cells
???????????????????????????????????????????????????????????????????????????
cells were inoculated with tenfold serial dilutions of virus preparations,
homogenized tissues, nose swabs, and throat swabs. Cells were washed 
???????????????????????????????????????????????????????????????????????? ??????
??????????? ??? ????? ????????????? ????? ???? ????? ???????????? ???? ??????
???????????????? ????????????????? ???????????????????????????? ?? ??????
??????????????????????????????????????????????????????????????????????????
inoculation, supernatants of infected cell cultures were tested for agglutinating 
activity using turkey erythrocytes as an indicator of virus replication in the 
cells. Infectious virus titers were calculated from four replicates each of the 
homogenized tissue samples, nose swabs, and throat swabs and for ten 
replicates of the virus preparations by the method of Spearman-Karber (131).
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????????????? ????
?????????????????? ????????? ????????????????????????????????????????????
by Dutch Government (Stichting DEC Consult) approved all animal studies. 
?????????? ?????????????????????????????????????????? ?????????????????????
conditions in class 3 isolator cages.
 
??????????????????????
?????????? ????????????? ???? ???? ?? ??????????? ???? ??? ??????? ????????????? ??????? ????
????????????? ?????? ????? ???????????? ????????? ??? ?????? ????????????? ?????? ????? ??? ??
?????????? ?????????????????????????? ????????? ?????? ????? ???? ??????? ??? ??????????? ??????????
??????????????????????????????????????????????????????????????????????????? ?????????????
??????????????????????????????????????????????????????????????????????????????????????????????
two cages were separated by two stainless steel grids (1), with a grid size of 0.5 cm2, 10 cm 
?????????????????????????????????????????????????????????????????????? ????????????? ??????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????? ????????????????????????????????
???????????????????????? ?????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ????????????????????????????
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?????? ?????
To evaluate the effect of receptor binding site (RBS) mutations on H5N1
?????? ???????????? ??? ???? ??????? ???????????? ??????? ????? ?????????? ???? ?????????
virus seronegative female ferrets (Mustela putorius furo) were inoculated
????????????? ??????????6 TCID50 of H5N1wildtype, H5N1??? ????, H5N1??? ??????????,
or H5N1???????????????????? ????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????? ? ??????????
suspended in 1 ml of virus transport medium (VTM) containing glycerol and
antibiotics. Three animals of each group were euthanized at 3 and 7 days 
post inoculation (dpi), and nasal turbinates (narrow and curled bone shelves
that stick out into the breathing passage of the nose), trachea and lungs were
collected, homogenized in 3 ml of VTM, after which the supernatant was 
collected and stored at -80°C. Virus titers in swabs and respiratory tissues 
were determined by end-point titration in MDCK cells as described above.
??????????????????????? ????????????????????????????????????? ??? ???????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????? ?????????????? ??????? ?????????????????? ??? ??????????????????? ?????? ???????????????????
?????????????? ??? ????????? ????????? ????? ????????????? ??? ???? ????????????? ??? ???? ????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????? ?????? ?????????? ??????????????????????????????????????? ??? ???? ?????? ????????????
??????????????????????????????????????????????????????????????????????????????????????????????
receptors.
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?????? ?????
?????????????????????????????? ??????? ?????????? ?????????????????????????
?????? ????????????? ??? ????????? ????????? ??? ????? ???? ??????? ??? ?????????
????????????? ??? ???????? ??????????? ??????????? ???? ???? ?????? ?????????????
???????????????????????????????????????????????? ???????????????????????????????? ???? ????? ??? ?????? ???? ??? ????????? ????????????? ?????? ????? ?????
performed as described previously (95). In short, four female adult ferrets
????????????????????????????????????????6 TCID50 of H5N1?????????????????????????????????????????????????????????????????????????????????????????????????? ???
???????????????????????????????????????????????????????????????????????????
one naïve recipient ferret was placed opposite each inoculated ferret. Each 
transmission pair was housed in a separate transmission cage designed to 
prevent direct contact between the inoculated and naïve ferrets but allowing
?????????????????????? ??? ?????????????? ???????????????????????????????????
collected on 1, 3, 5, and 7 dpi for donor ferrets and on 1, 3, 5, 7, 9 and 11 
?????????????????????????????????????????????????????????????????????????? ????
1. Virus titers in swabs were determined by end-point titration in MDCK cells. 
?????????????????????????????????????????????????????????????????????????????
donor ferrets, this was judged as evidence for airborne transmission.
 
??????????????????????
?????????? ????????? ??? ?????? ???? ?? ??? ????????? ???????????? ??? ????wildtype, 
H5N1????????????????????????????, or H5N1???????????????????? in ferrets. NT; nasal turbinates.
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??????????????????????
?????????? ????????? ??? ?????? ????? ??? ????? ????????? ????????????? ??? ????????? ?????? ???
?????? ??????????????
 
 
??????????????????????
???????????? ???????????????????????????????????????????? ??? ???????? ??? ??????????????????? ???????????? ?????????????????????????????????????????????????????????????????????????????????????
3, 5, and 7 after inoculation from ferrets inoculated intranasally and (B) on days 1, 3, 5, 7, 9, 
??????????????????????????????????????????????????????????????????????????????????????????????
end-point titration in MDCK cells. The geometric mean titers of positive samples are displayed,
with error bars indicating standard deviations. Numbers in panel B indicate the number of 
ferrets infected via airborne transmission.
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?????? ?????
?????? ?? ????????????????????? ??? ??????????? ????? ???? ?? ???wildtype and
H5N1???????????????????????? were serially passaged in ferrets to allow adaptation ????????????????????????????????????????????????????????????????????????????
???????????6???????????????????????????????????????????????????????????????? ????
????????????????? ???????????????????????????????????????????? ??????? ?? ????
were euthanized at 4 dpi and nasal turbinates and lungs were collected as
???????????????????? ??????? ???????????????? ????????????????????????????
???????????????? ????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ??????????????
???????????????????????????????????????????????????????????????????????
at 3 dpi in addition to the nasal swabs. To this end, one milliliter of PBS was 
delivered drop wise to the nostrils of the ferrets, thereby inducing sneezing. 
??????? ????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
wash sample was used for the following passages in ferrets. The passage-10 
nasal washes of the ferrets inoculated with H5N1wildtype and H5N1???????????????
PB2 E627K? ????? ????? ???? ????????? ????????? ?????? ???? ?????????? ?????????????????????????????? ?????????????????????????????? ???????????? ???????
 
 
???????????????????????
???????????????????????????? ????????????????????????????????????????????????????????????????
respiratory tract by serial passaging in ferrets. NT; nasal turbinates.
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??????????????????????
?????? ??????? ??? ?????????? ??????????? ??????????? ?????? ?????????????????????????? ????? ????????
inoculated with H5N1wildtype???????????????????????????????????????? (B, D) throughout the ten serial ???????????????????????? ?????????????????? ????????????????????????????????????? ??????????
in MDCK cells. The total virus dose for each inoculation is shown below panels C and D;
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ?????????????????????wildtype, virus titers in the nasal??????????????????????????????????? ???????? ?????????????5 ???????????6 ???????????? ???????
??????????????????? ???????? ??????????????????????? ???????????????????????? ?????????????????
H5N1????????????????????????????????????????????????????????????????????????????4? ????????????????????????????????????5 ?????????????????????????????????????5???????????????????????????????
three passages, suggestive of improved replication and virus adaptation. In the lungs, no 
apparent adaptation was observed for animals inoculated with either virus. Virus titers in lungs 
were highly variable; presumably it was a matter of chance whether the virus reached the 
lower airways.
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??????????? ??? ?????? ????????????? ?????? ?? ???? ???????????
platform
?????????????? ?????????? ?????????????????? ??? ???????? ?????? ??? ?????????
??????????????????????????wildtype and H5N1??? ???????????????????? using the High ???????????????????????????????????????????????????????????????????????????
polymerase chain reaction (RT-PCR), using 32 primer sets that cover the full
?????? ??????? ????????????? ??????????? ??????? ?????? ???????? ????????????
??? ???????? ????? ?????????? ?????? ???? ?????????? ??????? ???????????
platform. The fragment library was created for each sample according to
???????????????????????????????????????? ?????????????? ?????????????????
?????? ???????? ????????????? ???????? ???? ????????? ???? ??????????????
????????????????????????????????????????????????????????????????????????
???????????????????? ????????????????????????????????????????????????????
???????????????? ?????????????????????????????????????????????????????????
??????????????????? ?????? ???? ????????? ????????? ??????? ???? ?????????
reads were trimmed at 30 nucleotides from the 3’ and 5’ ends to remove 
???? ??? ??? ??????????????? ?????????? ???? ????????????????? ??????????????????
polymorphisms was manually set at 10% (Table S1, Table S2).
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Segment Reference Mutation Frequency Coverage  nt position aa position aa aa subst
PB2 G A 26.4 416 252 75 Gln S1 
PB2 G A 99.6 260 1906 627 Glu Lys 
PB1 C T 45.0 464 319 99 His Tyr 
PB1 G T 34.3 542 885 287 Arg Ser 
PB1 G A 39.2 102 982 320 Ala Thr 
PB1 A G 50.8 177 1126 368 Ile Val 
PB1 C T 18.2 390 1500 492 Phe S 
PA G A 10.6 416 579 185 Arg S 
PA C T 15.0 360 1569 515 Thr S 
PA T C 54.6 646 1653 543 Leu S 
PA A G 27.7 913 1864 614 Asn Asp 
HA C T 85.3 225 383 103 His Tyr 
HA C A 11.1 814 538 154 Asn Lys 
HA A G 89.9 975 542 156 Thr Ala 
HA A T 99.9 932 741 222 Gln Leu 
HA G A 99.7 998 746 224 Gly Ser 
HA A C 99.9 1033 748 224 Gly Ser 
HA G A 15.1 436 977 301 Glu Lys 
HA C T 12.9 708 1020 315 Thr Ile 
HA G A 17.4 619 1156 360 Gln S 
HA G A 11.8 977 1611 512 Gly Glu 
NP C T 11.1 36 29 NCR2     
NP G A 18.1 1189 341 99 Arg Lys 
NP G A 22.2 1083 1430 462 Gly Glu 
NP A G 12.0 1296 1431 462 Gly S 
NA A G 21.7 650 981 321 Asn Asp 
NS G A 41.4 596 219 65 Val Met 
 
1. S; silent substitution, 2. NCR; non-coding region. 
?????????????????????
???????????????????????????????????????????????? ?????????????????????????????????????????
passages with H5N1??? ???????????? ???? ?????? ??????? ?????? ???? ?????????? ??????? ???????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????? ???? ????????? ??????? ??????? ??? ????????? ?????? ????????? ???? ??????????? ???? ???
??????????? ???????????????????? ???????????????????? ???????? ?????????wildtype are shown that???????????????????????????????????????????????????????????????
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?????? ?????
?????? ?????????????????????? ?? ? ???????????????? ?? ?????????????????? ????
????????????? ??? ??????????????????? ?????? ??? ????? ??????????????????????????
?????? ???? ???????? ??? ???? ?????? ?????????????? ????????????? ?????? ?????
??????????????????????????????????????? ????????????????????????????????
donor ferrets were inoculated intranasally with nasal wash samples collected
from passage 10 (P10) of the H5N1??? ???????????? ???? ????? and H5N1wildtype??????? ??????????????????????? ?????????????? ????????? ?????? ????????????? ?????
recipients ferrets became infected upon airborne transmission of the P10 
H5N1??? ???????????????????? ??????????????????????? ??????????????????????????????????? ???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
???????????? ????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????????????????????????? ?????????????????????????????????????????????????
two more donor ferrets. When these ferrets were paired with two recipient 
????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????
Segment Reference Mutation Frequency Coverage  nt position aa position aa aa subst
PB2 A G 100.0 415 1296 423 Arg S1 
PB2 G A 100.0 37 2008 661 Ala Thr 
PB1 T C 99.8 567 303 93 Ala S 
PB1 A G 12.1 174 1398 458 Gly S 
PA G A 100.0 522 816 264 Thr S 
PA G A 99.8 515 1821 599 Glu S 
HA A G 99.6 926 542 156 Thr  Ala 
HA T C 99.5 605 1123 349 Asp S 
NP G A 17.9 1497 1430 462 Gly Glu 
NA C T 100.0 561 1337 439 Asp S 
 
1. S; silent substitution 
?????????????????????
???????????????????????????????????????????????? ?????????????????????????????????????????
passages with H5N1wildtype?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????? ???????????????
H5N1wildtype ?????????????????????????????????????
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??????? ??????????? ??? ?????????? ???? ?????????? ???????
???????????????????????????????????????????
??? ?????????? ???? ?????????? ????????? ??? ??????????????????????? ???????
??? ??????????????????????????????? ????? ?????????? ???????? ????????? ???????
?????? ???????? ?????????? ?????? ???? ????? ????? ???? ?????????? ???? ?????????
???? ?????? ????????? ?????? ????? ?????????????? ????????? ?????????? ??????
???????????? ????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
???????????? ???? ???????? ????????????????? ???? ?? ??????? ???????? ?????????
????????? ????????????? ?????????? ??? ???? ????????????? ??? ???? ?????????????
?????????????????????
?????????????????????
???????????????????????????????????????????????? ?????????????????????????????????????????
passages with H5N1wildtype ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????? ????????????????
H5N1wildtype??????????????????????????????????????
 
Segment 
nt 
pos 
nt 
wildtype 
nt 
mutant 
aa 
pos 
aa 
wildtype
aa 
mutant 
Transmission 
1 
Transm 
2 
Transm 
3 
           F1 F2 F3 F5 F6 F7 
PB2  1298 C T 424 Ala Val     x  
PB2 1884 A G 619 Leu S1   x    
PB2 1906 G A 627 Glu Lys x x x x x x 
PB1 319 C T 99 His Tyr  x  x  x 
PB1 591 G A 189 Arg S  x  x  x 
PB1 885 G T 287 Arg Ser x  x    
PB1 982 G A 320 Ala Thr     x  
PB1 1113 G A 363 Lys S     x  
PB1 1126 A G 368 Ile Val x x  x  x 
PB1 1500 C T 492 Phe S     x  
PB1 1672 C T 550 Leu S  x  x x x 
PA 1719 G A 565 Val S  x     
PA 1864 A G 614 Asn Asp   x    
HA 383 C T 103 His Tyr x x x x x x 
HA 538 C A 154 Asn Lys x      
HA 542 A G 156 Thr Ala x x x x x x 
HA 741 A T 222 Gln Leu x x x x x x 
HA 746 G A 224 Gly Ser x x x x x x 
HA 748 A C 224 Gly Ser x x x x x x 
HA 1020 C T 315 Thr Ile x      
NP 29 C T NCR2 C T   x    
NP 341 G A 99 Arg Lys x x x x  x 
NP 1079 G A 345 Ser Asn    x  x 
NA 324 A G 102 Ile Val     x  
NA 447 G A 143 Val Met     x  
NA 995 G A 325 Gly S     x  
NS1 219 G A 65 Val Met   x  x  
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??????????????????????
???????????????????????????? ??????????????? ????????????? ????? ?????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
sticks and balls and colored green.
???????????????????????? ???????????? ???????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
affect binding to three sugar glycans. Longer glycans may interact with positions as distal from
the RBS as amino acid position 156, but little is currently known for such binding. Residue
????? ??? ????? ??? ?????????????????? ??????? ???????????????? ?????????????????????? ?????????
as N154K) would delete this potential glycosylation site. Wang et al. have shown that this 
N-glycosylation site is used in H5N1 viruses (135). Loss of N-glycosylation sites at the tip
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
RBS may occlude binding to the cells, and loss of such a site may improve binding to sialic 
???????????????????????????????????????????????????????????????wildtype??????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????? ???? ?????????? ???? ?????? ???? ??? ?????????? ???? ??????? ?????? ???????? ???? ?????
????????????????????????????????????????????
?????????????? ????? ??? ????? ???? ?????????? ????????????? ???????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????? ????
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ??????????????????????????????????????????????????????????????????????????
????????????????????? ?????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ?????????????? ??????
??????????????????????????????????????????????????????????????????????????????????????????
maintains the aromatic characteristic at this position but with a slight increase in size. Thus, 
??????????????????????????????????????????????????????????????????????????????
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?????? ?????
To test whether the airborne-transmissible H5N1 virus could cause pneumonia 
????? ?????? ????? ??????????????? ??????????? ???? ????????????? ????????????????
??????6???????????????????????? ?????????????????????????????????????????????
????? ?? ????? ????? ?????????? ????? ??????? ??? ??? ?? ???? ??????? ???? ??? ????
????????? ????? ???????? ????????????? ????????????? ??? ??????????????????
daily for clinical signs. We initially planned to euthanize 3 ferrets each at 
3 and 7 dpi, however two animals were found dead at 3 dpi and all other 
??? ???? ????? ?????????? ?????????? ??????????? ??? ?? ????? ??????????? ?????
performed and nasal turbinates, trachea and lungs were collected for 
?????????????????????????????????
 
???????????????????????
?????????? ????????? ??? ?????? ???? ??? ??? ????? ???????? ??????????????????????? ????? ?????
????????????????????????????????????????????????????????????????????? ??????????????????
day 3.
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?????? ???????????????????????????
????? ?????? ????? ??????? ??? ?? ?? ??4 cells per well in 96-well plates and
???????????????????????????????????????????????????????????????????3????????
?????????????????????????????????????????? ???????????? ????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????????????? ??? ????? ?????????????????? ?????????????? ???????????
at 37°C, the presence of virus was determined in the supernatant of cell 
cultures using the agglutinating activity of turkey erythrocytes as an indicator 
of virus replication in the cells to calculate the 50% inhibitory concentration 
(IC50).
 
???????????????????????
???? ?????? ??????? ???? ???? ????????? ????? ??????? ??? ???? ???????? ??????????? ???????????????? ?????
??????6 TCID50 (in 3 ml) airborne-transmissible H5N1 virus obtained from the nose swab of 
????????????????????????????????????????), which was passaged once in MDCK cells and used??? ????????????? ?? ????? ??????? ?????? ??????????? ????? ???? ????????????? ?????????? ???? ??????
titers were determined by means of end-point titration in MDCK cells. Geometric mean titer 
???????? ????????????????????? ???????????????????????????????????????????? ????????????????????
remaining animals were euthanized at this time point since they were moribund. Intratracheal 
???????????????????????????????????????????????????????????????????? ???????????????????????????
previous work two and four animals were euthanized when they were moribund at 2 and 3 dpi
respectively. Mean virus titers in the lungs of animals inoculated with the airborne-transmissible 
?????????????????????????????????????????? ??????????????????10 ???????????????????????????????????????????????????????????????????????????????wildtype-inoculated animals (6.2 ± 0.6 log10??????????????????????? ?????????????????????????????????????????????? ????????????????????
H5N1wildtype were slightly higher compared to those of the H5N1????????????-inoculated animals 
(0,024 ± 0,006 and 0,018 ± 0,004 respectively, p=0.180, Mann-Whitney) (112).
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?????? ?????????????????????????????????????????????????????????
The hemagglutination inhibition (HI) assay is based on the ability of the
???????????????????????????????????????????????????????????????????????????
???? ??? ???????? ????????? ??? ?????? ????? ????????????? ???????????? ??????????
???????????????????????????????????????????????????????????????????????????
????? ??????? ????????? ?????????????? ??? ??????? ???????????? ??????????? ???
hemagglutination activity. Two-fold serial dilutions of the antisera (in 50 
ml) were incubated with four hemagglutinating units of virus (in 25 ml) 
???? ?????????? ??? ????? ???? ?????????????????? ?????? ??? ?????????????????
added, followed by one-hour incubation at 4°C. The highest serum dilution
????? ??? ?????? ???? ?????????????? ???????????? ???????????? ?????????????? ????
?????? ?????? ?????? ??????? ????????? ??????? ???????? ?????????? ????? ????????
strains were used to evaluate if pre-pandemic H5 vaccine candidates
???????????????????? ????????????????????????????????? ???????????????????????
???????????????????????????????????????????????????????????????????????
???????????????? ???? ??????????????? ????? ????????? ???????? ???????????
??? ???????? ?????????????? ??????? ??????? ??????? ??????? ???? ??????? ????
??????????????????????????????????????????????????????????????????????????
????????????? ??? ???? ??? ??? ??? ????????? ??? ??????? ????? ????????
??? ???????????????????????????????????????????????????????????????????????
could be performed under BSL2 conditions.
Virus IC50 (nM) 
A/H5N1wildtype 5000 
A/H5N1HA H103Y,T156A,Q222L,G224S PB2 E627K 1100 
A/H5N1HA Q222L,G224S PB2 E627K  1700 
A/Netherlands/602/2009 5000 
A/Netherlands/602/2009NA H275Y ? 50000 
A/Netherlands/602/2009NA I223R ? 50000 
?????????????????????
Evaluation of the 50% inhibitory concentration (IC50) of oseltamivir for H5N1wildtype, 
H5N1??? ???????????????????????????????? and H5N1??? ????????????????????. The 2009 pandemic H1N1 virus???????????????????????????????????????????????????????????????????????????????????????????
?????? ????????????????????? ??????????????? ???????????????????? ??????????????????????????
susceptibility for oseltamivir as described previously (136). Introduction of mutations found in
airborne-transmissible H5N1 viruses did not affect the sensitivity of H5N1 virus to oseltamivir.
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A/H5N1wildtype <10 <20 10 ???? <10 10 <10 <10 <10 
A/H5N1HA H103Y,T156A,Q222L,G224S PB2 E627K 20 80 80 2560 480 120 <10 <10 <10 
A/H5N1HA H103Y,T156A, PB2 E627K <10 <20 10 ???? 160 10 <10 <10 <10 
Serum control  <10 10 <10 ??? <10 <10 <10 <10 <10 
??????????????????????
Hemagglutination inhibition (HI) assay with ferret antisera raised against a panel of candidate 
???????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
PB2 of H5N1wildtype, H5N1??????????????????????????? ???? ???? and H5N1??????????????? ???? ?????. Numbers??? ????? ??????????????????? ??????????????????????????????? ?????? ????????????????????????? ???
????????????????????????????????????? ???????????? ???????????????????????????????????????????
of airborne-transmissible virus cross-reacted better with sera raised against other candidate 
vaccine viruses representing other clades of H5N1 virus, compared with H5N1wildtype (indicated 
in italic), presumably owing to changes in the receptor binding site and loss of the potential 
glycosylation site (135).
?????? ???? ??? ????????????????? ??????????? ?????? ????? ??????
sera
????????????????????????????????? ????????? ????????????????????????????
?????? ?????????? ?????? ??? ?????????????????????? ?????? ????????? ???????
?????? ???????????????????????????????? ??????? ????????????????????????????????
of 24 human sera obtained from individuals over 70 years of age (chosen
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
and to the currently circulating 2009 pandemic H1N1, seasonal H1N1 and
seasonal H3N2 viruses was investigated (Table S6).
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Serum# Serum control H5N1 sH1N1 pH1N1 H3N2 
1 <10 <10 ??? ??? ????
2 <10 <10 <10 ??? ????
3 <10 <10 ??? ??? ???
4 <10 <10 ??? ??? ???
5 <10 <10 ?? <10 <10 
6 <10 <10 ?? <10 ??
7 20 <30 ?? <30 <30 
8 <10 <10 ??? ??? ????
9 40 <60 ?? <60 <60 
10 30 <40 ?? <40 <40 
11 120 <160 <160 <160 <160 
12 <10 <10 ?? <10 ???
13 <10 <10 <10 ??? ?????
14 20 <30 ??? ???? ????
15 <10 <10 <10 ??? ???
16 <10 <10 ??? ??? ???
17 <10 <10 <10 ??? ????
18 <10 <10 ???? ??? <10 
19 <10 <10 ??? ??? ????
20 80 <120 <120 <120 <120 
21 <10 <10 ?? <10 <10 
22 <10 <10 ??? ???? ????
23 <10 <10 ??? ???? ????
24 <10 <10 ??? ???? ???
??????????????????????
Hemagglutination inhibition assay using sera from human volunteers older than 70 years
??? ????? ???? ?????? ??????????? ?? ??????? ???????????? ????????? ?????? ????? ??? ???? ???? ???
H5N1????????????????????????????????????????????? ??? ?????? ????????????? ???? ???????? ????????????????????? ?????????? ?????? ?????????????????????? ????? ?????? ?????????? ?????
????????????????????????? ???? ??????????????? ????? ???????????????????? ????????????????
?????????? ????? ???? ??? ????????? ???????? ?? ?? ?????????????????????? ???? ????????? ????????
22 of 24 human sera reacted with one or more H1N1 and H3N2 viruses (numbers in boldface).
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?????? ??????????????????????????????????????????
?????????????? ???????????????????????? ??????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
the surface of TRBC by incubating 62.5 ml of 1% TRBC in PBS with 50 mU
????????????????????????????????????? ?????? ? ????? ????????????????? ??
??????????????????????????????????????????????????????????????????????????
by observation of complete loss of hemagglutination of the TRBC by control 
??????????? ????????? ?????????????? ?????????????? ???? ?????????? ?????? ????
?????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????????????? ????? ???????????????? ?????????????????????????? ??? ????? ???
??????????????????????????????????????????????????????????????????????????
washing step, the TRBC were resuspended in PBS containing 1% bovine 
?????? ???????? ??? ?? ????? ?????????????? ??? ??????????? ?????????????? ????
????????? ??? ????????????????? ??? ????????????? ?????? ????????? ????????????
??? ???????????????????????????????? ????????????????????????????? ?????
???????? ???? ???????????? ??? ??????????????????????? ??????? ???????? ????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
?????????????????????? ?????? ??????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
Serial two-fold dilutions of virus in PBS were made in a 50 ml volume; 50 
ml of 0.5% TRBC was added, followed by incubation for 1 h at 4°C before
determining the hemagglutination titer.
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???????
?????????? ????? ????????? ???????? ????? ?????? ??? ???????? ?????????
transmissibility between ferrets upon targeted mutagenesis and virus 
?????????????????????????????????????????????????? ????????????????????????
??????????????? ????????????????????????????????????????????????????????????????
airborne transmission phenotype. Substitutions in PB1 and PB2 collectively 
??????? ????????? ?????????????? ???? ?????? ????????????? ???? ?????????????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ?? ??????????????????????? ???????????
???????????????????????????? ??????????????? ????????????????????????????? ??????
?????????????????????????????????????????????????????????????????????????
early during ferret passage as minor variants and became dominant rapidly. 
???????????????????????????????????????????????????????????????????????????????
?????? ????????? ???????? ???????? ???????? ???? ?????? ??????????? ???????????
advances our fundamental understanding of virus transmission and will
increase the value of future surveillance programs and public health risk 
assessments.
????????????
?????? ???? ????? ?????????? ??? ???? ????? ?????? ??????? ??????? ??????????? ??????
????????? ????????????????????????????? ????????????? ??????????? ???????????
the Middle East. Hundreds of millions of domestic birds have died as a result 
of infection and during culling activities to control the spread of the H5N1 
???????????????????????????????????????????????????????????????????????????
several species of wild birds, pigs, felids, dogs, and mustelids. To date, 650 
???????????????????? ?????????????? ?????? ?????????? ??? ????????????????
???????????????? ?????????????????????????????????????????????????????????
had fatal outcome. Sustained human-to-human transmission has not yet
been described. However, the enzootic nature of H5N1 virus, its broad host
range, the large number of infected hosts, and the observed accumulation of 
mammalian adaptive substitutions in the virus could potentially increase the
risk of a future H5N1 virus pandemic.
?????????????????????????????????????????????????????????????????????????
???????? ????????? ???????????? ???????? ???? ???????? ??? ????????? ???? ????????
or respiratory droplets (‘‘airborne transmission’’) among humans, a trait 
necessary for the virus to become pandemic. It was recently shown that a 
fully avian H5N1 virus can become airborne transmissible between ferrets
(140). Three other groups demonstrated that reassortant viruses between 
H5N1 and 2009 pandemic H1N1 viruses that contain the H5 hemagglutinin
???????????????????????????????????????????????????????????????????????????
route (125, 141, 142).
Herfst et al. (140) introduced the well-known glutamic acid to lysine 
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?????????
?????????????????? ??????????? ????? ???????? ????? ????????? ?????????? ??? ????????? ??????
H5N1?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????? ?????? ????????????????? ????????????????????? ????????????? ?????? ???????
???????? ?????????????? ???? ????? ?????? ????????? ????? ??? ?????? ??????????????? ????????? ?????
???????????????????????????????????????????????????????????????????????????????????????????????
nasal swab; NW, nasal wash.
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substitution at position 627 (E627K) of the basic polymerase 2 protein (PB2) 
that is associated with increased replication in mammalian cells at relatively 
low temperatures (13, 56, 143) and was shown to be important for airborne 
transmission of 1918 H1N1 and 1999 H3N2 viruses between ferrets and
guinea pigs (98, 99). In addition, two substitutions were introduced in the 
??????????????????????????????? ??????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
glutamine to leucine at position 222, and glycine to serine at position 224 
?????????????? ??????????????????????????? ?????? ?????????????? ??? ??????
polymerase and RBS mutations with similar phenotypes were found in all
????????????????????????????????????????????????????????????????????????????
????????????? ??? ????????????????????????????????????? ???????????????????
to humans to yield pandemic strains (1, 103). This ‘‘triple mutant’’ virus was 
passaged ten times in the upper respiratory tract of ferrets to yield mutant 
H5N1 viruses that were able to transmit via the airborne route between 
ferrets. In addition to the three substitutions introduced by reverse genetics, 
?????????????????? ?????????????????????????????????????????? ?????? ??????
transmitted H5N1 viruses. However, all airborne-transmitted viruses had
accumulated additional substitutions. The transmissible virus with the lowest 
number of amino acid substitutions compared to the H5N1wildtype virus had a 
total of nine substitutions.
????????????????????????????????????????? ??? ????????????????????????????????
???????????????????????????????????????????? ????????????????????????????????
and provide a detailed characterization of the phenotypic changes caused
???????????????????????????????? ???????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????? ?????????????? ?????? ??????? ?????????? ????????????????? ?? ??????????
????????????? ?????????????? ???? ??????????? ??????? ???????????? ???? ?????????
virus transmission is key to increasing our fundamental understanding of 
??????????????????? ??????????????????????????? ?????? ???????????????????
capabilities and diagnostic value of surveillance studies necessary for 
pandemic preparedness.
???????
????????? ????????????? ??? ????? ?????? ???????? ???????? ???
???????????????????? ???????????????????????????????????
??????????????? ???????????????????????????????????????????????????????????
????????? ????????????? ???????? ????????? ????????????? ?????? ????? ????
?????????? ??? ?????????? ??????????? ?????? ??????? ?? ???????????? ?????? ???
????????????????????????????????????????????????????????????????????????
that was airborne transmissible and that contained the lowest number of 
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???????????????????????????????????????????????????????????????????????????
???? ??????????? ?????????? ?????????? ?????????? ???? ?????????? ????
NP-R99K and NP-S345N) (140). This virus was transmitted to two out of 
two recipient ferrets, thus reproducing with a recombinant clonal virus our 
??????????????????????????????????????????????????????????????????????????????????
two substitutions in nucleoprotein (NP) (V2) or the two substitutions in PB1
(V3). Whereas the recombinant virus missing two substitutions in NP was
transmitted to two out of two animals, the virus missing two substitutions in
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
????????????? ???????????????????????????????????????? ????????? ?????????
?????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????
????????? ????? ?????? ??? ????? ???? ???? ?????????????? ????????? ??? ?????????
????????????????? ??????????? ?????????? ?????????? ?????????? ????
??????? ???? ??????????? ???? ??????????? ?????????????? ????? ???????? ???? ???
?????????????????????? ??????????????? ?????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ?????? ??
?????????????? ?????????? ????????? ????????? ???????????????????? ??
?????????????????????????????????????? ??????????????????????????????????
???? ????????? ????????????? ??? ????????????????? ???????? ????????? ???????????
virus titers of nose and throat samples obtained from all donor-recipient pairs
???????????????????????
?????? ?????????? ??? ?????????????? ????????? ???? ?????????
???????????????????????????????
?????????????????????? ??????????????????????????? ??????????????? ?????
?????????? ????????????????????? ???? ???? ????????????????????? ???? ???????
??????? ????????????????????????????????? ???????????????????????????????????
genome fragments covering these amino acid positions, and RT-PCR was 
????????????????????????????????????? ???????????? ???????????????????????
???????????????????? ????? ???? ???????????????????????????????????????????
?????????????????????????????????????????????????
???????????????????????????????????????? ???????? ??? ?????????? ???????????
??? ???????? ?? ???? ?????????? ??????? ??????????? ????????? ??? ??????? ????
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?????????
??????????????????????????????? ???????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
?????? ?????????? ???????? ?????????????????????? ??????? ???? ????? ???????????? ????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ???????????????? ???????????????????? ??????????????????
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????
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?????????
???????????????????????????????????????????????????????????????????????????????????????
Proteins
???????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ????????????????????????????????????????????????
????????? ???????????????? ????? ??????????????????????????? ??????????????????????????
were included as typical avian and human control viruses.
?????? ?????????????????????????? ???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????wildtype????????????????????????????????????????????????????????????????? ????????????????????????????????????????????? (dotted line); and (D)?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
???? ??? ???????? ?????????? ??? ????????? ??? ???? ???????? ??? ???????? ??? ???????????? ?????? ??????
?????????????????????????????????????????????????????????????????????????????????????????????
at various temperatures for 30 min as shown in the legend.
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?????????
???????????????????????????????????????????????????????????????????????????????????
???? ?????????????????????????? ????????????????? ???? ???? ??????? ?? ??????????????????
????? ?? ????? ????????? ????????? ?????? ???????????? ????????????? ??? ?????? ??????????? ????
????????????? ?????? ?? ???????? ??????????????? ??????????? ???????? ???????????? ???????? ????
??????????? ??? ????????? ?????? ?????? ??????? ???????????? ???????? ???????????? ???? ???????? ??? ?????
increase over wildtype. Error bars indicate the SD from the average of two independent 
?????? ?????
??????? ??? ?????????? ???????????? ??????????? ??????????? ??? ??????? ??? ???????????????? ???
??????? ????????????????????????? ?????????????????????????????????????????????????????????????
?????????????????????? ??????????????????????????????? ???????????? ???????????????????
??????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ? ????????????????????????????????????????????????????????????????????
?????? ???? ???????? ??? ??????????? ???????? ??? ??????? ??? ???????? ?????? ????????? ??????????? ????
????????????????????????????????????????????????????????????????????????????????????????????
in Student’s t test. In all panels, the mutations in PB1 and PB2 are indicated, with dashes 
????????????????????????????????????
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??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
passages 5 and 6, and became the major variant from passage 7 onward. 
?????????????????????? ????????????????? ????????????????????? ??? ??????????
the ferrets from passage 6 onward, which may have contributed to rapid 
????????? ????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
passage 1 to rapidly become the dominant variant from passage 3 onward. 
Thus, the three substitutions that emerged during ferret passage and that
contributed to aerosol transmissibility of H5N1 virus arose as early as after 
one or two passages and became dominant by passage 7.
??????????? ??????????? ??? ???? ????? ???????? ??? ????wildtype
and H5N1??? ??????? ?????? ???? ????? ??????? ??????? ?????????? ????
Transmission
??? ????? ????????? ???? ????? ??????? ?????????? ??? ???????? ?????????? ??
Herfst et al. (140) present in passage 4, 8, and 10 nasal turbinates of ferrets 
inoculated with H5N1wildtype or H5N1??? ??????? ?????? ???? ????? (Table S1). These 
samples were selected because they contained high copy numbers of viral 
???????????????????????????? ????????????????????????????????????????
???????????????????????????????????????????????????????????????
with both H5N1wildtype and H5N1??? ??????? ?????? ???? ????? but did not become ??????????????????????????????????????????????? ?????????????????????????
??? ????? ????????? ?????? ???????? ??????????????????? ??? ???? ?????????? ??
??? ???????? ????? ????? ???????? ??? ??????? ??????? ?????? ???? ??????? ??????????????????????? ???????????? ??? ??????????? ?????????? ??????????????
which were introduced by reverse genetics. The latter three substitutions
remained dominant (>96.2%) throughout all passages tested and were not 
detected throughout passage of H5N1wildtype (Table S1).
To study the effect of airborne transmission on the viral intra-host nucleotide 
????????????????????????????????????????????????????????????????????????
in nasal wash samples of ferrets inoculated with H5N1??? ?????? ????? ??? ???? after 
ten passages in ferrets to nose swab samples of ferrets after two consecutive 
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? ????????????????????????????????????
was substantially less as compared to those in the passage 10 nasal wash 
??????? ??? ?? ????? ?????????? ????????????? ???????? ?????????? ??? ??????????
??????????? ????????????????????????? ?????????????????? ?????????????
?????????????????????????????????????????????????????????? ????????????????
?????????? ????? ?????? ??? ????? ???? ?????? ???????????? ?????????? ?????
89.9% to 99% and 98.8%. These collective data are indicative of a strong 
???????????????????????????????????????????????????????????????????????????
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??? ?????????????? ??????? ??????? ???? ?????? ??????? ?????????
Binding
??? ?????? ???? ? ????? ??? ???? ??? ?????????????? ??????????? ????? ????????
????????????? ??? ????????? ???????????? ???? ??????????? ????????? ????????????
????????????????????????????????????????????????????????????????????????
????? ????? ?????????????? ?????? ?????????????? ????????????????? ??????
???????????? ??????????????????????? ????????????????????????????? ????????
????????????????????????????????????????????????????????????????????????????
not attach to nasal turbinate sections, whereas the same virus with a control 
?????? ??? ??? ??????? ????????? ???????????? ??? ????????? ???????? ?????
???????????????????????????????? ??????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????
????????? ??? ?????? ??????????? ??????? ????????????? ??? ?????? ???? ?????? ???
???????????????????????????????Q222L, G224S did not result in obvious changes ?????????????????????????????????????????????????????????????????????????????
ferret and human nasal turbinate tissue sections were indistinguishable.
We used two solid-phase enzyme-linked receptor-binding assays to determine 
?????????????? ?????? ? ??????????????????????? ?????? ??? ????????????????? ??
solution: a direct binding assay and a binding inhibition assay (144). PR8
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????wildtype resulted in a switch in receptor binding????????????????????????????????????????????????????????????????????????????
?????????????????????? ?? ????? ??? ???????? ?Q222L, G224S resulted in increased ????????????????????????????????????????????????????????????????????????????
??????????????????? ?????wildtype ????????? ??? ?????????????????? ?????????????????????????????????????????????????????????????????????? ?wildtype????? ?Q222L, 
G224S????????????????????????????????????????? ??? ??????????????????????????????? ????????????????????????????????????????????????????????????????????
3’-sialyl-N-acetyllactosamine and 6’-sialyl-N-acetyllactosamine-containing 
synthetic sialylglycopolymers rather than 3’-fetuin and 6’-fetuin yielded 
?? ????????????????????? ??????????????????????????????????????????? ???????????
binding of the viruses to a panel of sialylglycopolymers containing several 
?????????? ?????????????????????? ????????? ???????? ?????? ??? ????? ??????? ???
wildtype and mutant H5 viruses in general bound less avidly as compared to 
????????????????????????????? ?????????????????????????????????????????
????????????????? ?wildtype????? ????????????? ????????????????????????????????????????????????????????????? ??????? ?Q222L, G224S????? ???????? ?????? ???????????????????????????????????????????????????????????????????????????????? ?????
results as the direct binding assays.
??? ?? ?????? ?????????? ??? ????????? ???? ???????? ??? ???? ???????? ??????????
????????? ??? ??????? ??? ??? ??? ?? ??? ?????? ?????? ??????? ??????? ???? ??????
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?????? ??????? ????? ???????? ????? ????????? ???? ????????? ????????????????
????? ???????? ??????? ????????? ??? ????????? ?????? ??? ??? ??? ???????? ????????
?????????????????? ???????????????????????????????? ????????? ????????? ???
?? ??????? ??? ????????? ???????? ??????????? ????? ????????? ??? ????????? ???????
??????????? ???????????????? ?????????????????????????????????? ????????? ????
????????????????????????????????????????????????????????????????????????????
containing TRBC. Each of the individual receptor-binding site substitutions 
????????????????????????????????????????????????????????????????????
????????????????????????????????????? ????????????????????? ??????????????????
??????? ???? ??????????????????? ?????????? ???? ????????? ????????????? ????????
1B).
???????????????????????????wildtype?????????????Q222L, G224S??????????????????????????? ????????????????????????????????????????????????????????????????????????????????
????????? ?wildtype?? ???????? ?Q222L, G224S?????? ???????? ?????? ???? resulted in dual ????????????????????????????????????????????????????????????????????????????????
????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????? ??? ????????? ???????? ???????????? ???????? ?????? ?????????? ????????
?????????????????????????????????????????????????????????????????????????????
???????????
????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
fusion of the viral and endosomal membranes to release the virus genome 
??????????????????????? ???????????????????????????????????????????????????
????????????????????????????????????????? ???????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
of the cell cultures for the presence of syncytia (multinucleated cells) was
??????????????????????????????????????????????????????????????????????????????
??wildtype?????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????????? ?????????????????? ???????????????? ??????????? ???????????????????
????????????????????????????????????????????????????????? ????????????????????
??????????????????????????????????????????????????? ?????? ?????????????????
did not result in a reduction of the threshold pH for fusion as compared to
??wildtype???????????????????????????????????????????????wildtype ???????????????????
G224S???????????????????????????????????????????????????????????????????????????
Q222L ??????????????????????????????????????????????????????????????????????????????????????????????????????????
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???????????????????? ???? ?????????????????? ??????????????????????????????? ???
?????? ???? ???????????? ??? ????? ?????? ????? ???????????? ????? ??? ???? ???????
a chloramphenicol-acetyl-transferase construct under control of the HIV-1 
????????????????????????? ?????????????????????????????????????? ???? ??????
???????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ?????????????????????????????
??? ?????????? ??? ???? ??????????? ??? ?????????? ??? ????? ??????? ????????????? ???
???????????wildtype ????????????????????????? resulted in a lower threshold pH for ?????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????? ??????????????????????????????????????????????????????????????????
4D).
??????????????????????????????????????? ???????????????????????????????????
?????????? ????????????? ???? ????? ??? ?????????? ??? ???????? ???????? ???????
??????????????????????????????????????????????????????????????????????????
biochemically indistinguishable from the change triggered by low pH (146)
?????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ?????????????
increasing temperatures, after which the ability of the viruses to agglutinate
?????? ??? ?????????? ??? ????????? ???????? ?? ?? ?? ???????????????????
????????? ?????????????????????????????????????? ????????????????????????????
???????????????????????????????????????????????????????????????????????????
30 min. Irrespective of the presence or absence of substitutions affecting
????????????????????wildtype, H??????, ??Q222L, G224S??????????????????????????? were ???????????????????????? ??? ?????????? ???????????????bility as measured in 
?????????????????????????
?????????????? ??????????? ????????? ??????????????????????????????????????? ???
?????????????????????????????????????????????????????????????????????????
treatment - irrespective of the presence or absence of substitutions that 
affect receptor binding.
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?????????????????????????????????????????????????
???? ????????? ?????? ??????????? ??????????????????? ??? ???? ??????????
????????? ???? ????? ???? ???????????????? ???? ????????? ?????? ?????? ????
?????????? ???????????????????????????????????? ??????????? ???? ??????????
?????????????????????????????????????????????????????????????????????????
???? ??????????? ???????? ?????????? ??? ????? ?? ???????? ????????? ?????????
??????????? ?????? ???????????????? ?????????????????? ?????? ?????? ????????
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??? ??? ????????? ???????? ??? ???????????? ????????????? ?????????? ???? ??????
??????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
??? ???? ????????? ??? ?? ??????? ?????????? ???? ??????????? ???????? ????? ?????
?????????? ????????????? ???????? ?? ???????? ????????? ??? ?????? ???????????
??????????????????????? ??? ?????????????????????????? ??????????????????
????????????
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????? ??????????????????????????
?????????????????????????????????????????????????????? ??????????????????????
after inoculation with H5N1wildtype???????????? ??????????? ?????????????????????
5B). Introduction of E627K in PB2 resulted in elevated levels of the viral 
???????????????????????????????????????????????????????????????????????
??????????? ????????????????????????????????? ??? ???? ????????? ??? ?????????
???????? ????????????????????????????????????????????????????????wildtype.????? ?????????????????????????????????????????????????????????????????
???????????????????????????????????????? ?????????? ?????????????????????
H5N1wildtype ??????????????????????????????????????????????????????????? ?? ?????? ????? ??? ??????????? ?????????? ??? ???????? ??? ?????? ???????????? ???
the recombinant H5N1 viruses with and without polymerase substitutions
??????????????????????????????? ?????????????????????????????????????????
????????????? ?????? ????? ????? ???? ???????? ????? ??? ???????? ?????????? ???
?????????????? ??????? ?????????????????? ?????????????????????????? ? ????
??????????????????????????? ???????wildtype, H5N1PB2 E627K and H5N1??????????????????????????????????????????????????????????????????????????????????
two substitutions (H5N1???? ?????? ??? ?????????????????????????? ?????????????????
larger than those observed for H5N1wildtype?????????????? ?????????????????? ?????????????????????????????????????????????????????????????????????????
??????? ??? ????????? ????????? ????????? ?????????????? ???? ?????????? ??????
replication in MDCK cells.
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??????????
Here, we show that, of the nine substitutions observed in an airborne 
??????????????????? ?????? ??????? ???????????????? ????? ??? ?????????????? ???
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
????????????????????????????? ???????????????????????????????????????????????
?????? ??? ???????????? ??????? ????? ????????????? ???? ????? ????? ???????? ????
??? ????? ?????????????????? ????????????? ??????????????? ?????????? ?????? ???
?????? ????? ????? ???????? ?????? ?????? ??? ??????? ??? ?????? ????? ???? ????????
study is limited by the number of animals that were used and was purposely
????????? ??????????????? ???????????????????????? ??????? ????? ??????????????
???? ??? ???? ??? ?????????????? ????????? ???? ????????? ????????????? ??? ?????????
Starting with the recombinant H5N1 virus harboring nine substitutions,
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ???????
??????????????????????????????????????????????????????????????????????????
??? ???? ????????????????? ????????? ???????? ?? ?????? ???????? ??????????????
????????? ??? ?????? ?????????? ??? ?????? ???? ??? ????? ????????? ???????? ????????
?????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? ??????????????????????????????????????
??????????????????????????????????????????????? ????????? ????????? ??
??????? ?????????????? ??????? ????????? ??? ??????? ???? ??? ????? ???????
???????????????????????????????????????????????????????????????????????????
in two and one of four ferrets tested, indicating that a single receptor-binding
??????????????????????????????????????????????????????????????????????????????
?????? ?????????????????????????????????????????????????????????????????????
???????? ????????????????????????????????????????????????????????????????
??? ????????????????? ???????????????????????????? ????????????????????????
???????????? ????????? ????????????? ???? ?????? ???? ????? ???????? ????? ???
substitutions as measured by serology or single time points of virus detection
????????????? ????????????????? ?????????????? ?????????????????????? ????????
????????????????????????????????????????????????????????????????????????? ????
????????????????????????????? ?????????????????????????????????????????????
????????????? ?????? ???????? ???????????? ???????? ??? ??????? ??????? ?????? ???
?????????????????????????????????????????????????? ???????????????
???? ?????????????????????????? ???????????????????????????????? ???? ?????????
???????????? ????????? ?????? ?????? ?? ????????????????????? ????????????? ?? ???????
??????????????????????????? ???????????????????????????????????????????????
(Q222L and G224S) are known to change the receptor binding preference of 
???? ?? ??????? ?????????? ??????????? ?????????? ??????????????? ??????????
in receptor binding preference, either through single or double substitutions,
????????????? ????????????????????????????????????? ??? ?????????????????? ?????
of-function transmission studies using 1918 H1N1 and 1957 H2N2 viruses 
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??????????????????????????????????????????????????????????????????????????
????????? ??? ???????????????????????????????????? ????????? ??? ??????????
???????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ????
??? ?????????????????????????????????????????????? ??????????????????? ?????
?????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
? ???????? ???? ??????????? ?????????????????????? ?????????????? ????????? ??
combination with substitutions Q222L and G224S was previously shown to
enhance virus replication in ferrets (135). The airborne-transmissible H5 virus 
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
transmission in ferrets (141). These studies thus indicate that changes in 
?????????????????????????????????????????????????????????????????????? ??????????
???????????? ??????? ?????????????????? ????????????????? ?????????????????
???? ?????????????????? ???? ????? ?????????????? ??????????? ????? ????????
?????????????????????????????????????????????????????????????????????????
(150-153).
??????????? ???????? ??? ??? ???????? ??????? ????? ?????? ???? ?????? ?????????
analogs were bound in the RBS in the same ‘‘folded-back’’ conformation as
?????????????????????????????????????????????????????????????????????????
???????????????????? ?????????????? ????????????????????????????????????????????
??????? ????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
????????????????????? ???????????????????????????????????????????????????? ?????
??????? ?????????????? ??? ???? ???????????????????????????? ?????????????????????
??? ?????? ??? ???????????? ???? ???? ?????? ???????????????????? ??? ?????????
??? ?????????? ???????????? ?????????? ???? ???????????? ??? ?????? ??? ?????????
to trigger membrane fusion, similar as described for T315I by Imai et al.
??????? ????? ????????????????????????????????????????????????????? ?????????
???? ?????????????????????? ????????? ?????????? ?????????????? ?????? ????
????????? ????????? ????? ?????????? ???????? ????? ???? ????? ??? ????????
monomers that stabilized the trimeric protein (153). In contrast, T315I stabilized
???????????????? ?????????????????????????? ?????????????????????? ??????????
????????????????????????????????????????????????????????????????????????????
(145) suggested that an altered pH of fusion may be associated with virus 
????????????????????????????????????????????????????????????????????????????
fusion increased virus replication in the upper respiratory tract of ferrets and
??? ??????????????? ???????????????????????????????????????????????????????
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airborne transmission between ferrets may be related to the pH of fusion or 
thermostability, these properties may merely be a surrogate for another - as
???????????????????????????????????????????????????????????????????????????
drought, stability in mucus, or altered pH in the host environment.
???? ???????????? ??? ?????????? ??????????? ????????? ??? ?????? ??? ????????
?????????????? ???????? ?????????????????????? ??? ????????????????????????
??? ???????? ???????????? ??? ????? ??????????? ??? ????????? ????????? ???????
(13, 56, 98, 99, 143). Here, E627K also resulted in increased polymerase 
?????????? ????? ? ?????????? ????????? ??? ?????????? ?? ????????????? ??????? ??
concert with E627K to increase polymerase activity. Like PB2 E627K, PB1 
???????????????????????????????????????????????????????? ????????????????
but decreased virus replication. When combined, these two substitutions had 
a synergistic effect in minigenome assays and increased virus replication.
?????? ????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
??????????? ????????????????????????? ??????????????????????????? ???wildtype but
at overall increased levels. Here, we thus describe an ‘‘adaptive’’ substitution 
???????????????????????? ? ??????????? ???????????????????????????????????
????????????????????????????????????????????????????????????????????
???? ????? ?????? ???? ?????? ????? ?????????????? ????? ????????? ??? ????????
airborne-transmissible H5N1 virus. Such conclusion cannot be obtained from 
???? ??????????????????????????? ???????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ???????????????????????????? ??????????
it is unclear how the guinea pig and ferret models compare with respect to H5
virus transmission studies.
???????????????????????????? ???????? ??????????????????????????????????
????????? ??? ???????? ???? ????????? ???????????? ??? ?????????????? ???? ???? ????
been detected (140, 148, 159). Keeping in mind that the ferret model may
not be predictive for airborne H5N1 virus emergence in humans, it is of 
?????????????????????????????????????????????????????????????????????????????
???????? ????????????? ???? ??????????? ?????????????? ??????????? ????? ????
airborne phenotype of H5N1 emerged within only one or two passages in 
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
???????????? ????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????????? ?????????????? ???? ???????? ?????????? ??? ????????? ????????????
may be dependent on virus strain or subtype (160). Given that some of the
????????? ?????????????? ??????????? ???? ?????????? ???? ????????? ??????
?????????????????????????????????????????????????????????????????????? ????????
??? ???? ?????????????????????????????????????? ??????????????????? ?????????
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?????????? ???????????????????????????????????? ???????? ??????? ??????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????? ??? ???? ???? ?????? ????????????? ????????????? ?????? ??? ????? ?????????
??????????????????????????????????????????????????????????????????????????
?????????????????? ?????????????????????????????????? ????????????????? ????
????? ?????????? ??? ??????? ??? ????????? ????? ?????? ?????? ???????? ?????? ????
repeated passage in mammals to gain transmissibility. In analogy to H5, it 
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??????????? ?????????? ???? ????? ????? ???? ?????? ???????????? ????????????
???? ?????????? ??? ?????????? ????? ??????? ??? ????????? ????????? ??? ???????????
polymerase activity, and transmission is thus warranted. It has been argued 
that different sets of substitutions may lead to similar virus phenotypes, and 
??????? ??????????????? ?????? ????????????? ???? ??? ???????????? ?????????
such surveillance may be improved by including phenotyping assays - using
relatively simple methods as described here - in the future. Such surveillance
???? ??? ???????? ? ??????? ??? ????? ???????????? ??? ????????? ??? ??????????
consensus virus genomes.
???????????????????????????????????????????????????????????????????????????????
virus outbreaks in humans, the ferret transmission model is one of the 
???????????? ???? ??????????????????? ?????? ???????????? ????? ????? ????????
presented here are crucial to increase our basic understanding of airborne
virus transmission, as such knowledge is currently very limited. The results
??? ????? ????????????? ? ???? ??????????? ?????????????????? ??? ? ??????????
????????????????????????????????????????????????????????????????????????
viruses early and take immediate action once viruses naturally gain functions 
that might enable them to become a pandemic threat.
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???????????????????????
Viruses and Cells
Madin-Darby canine kidney (MDCK) cells, 293T (human kidney epithelial
???????????????????????????????????????????????????????????????????????
epithelial cells) were used for virus propagation, plasmid transfections, and 
fusion assays, respectively.
???????????????????????????????? ??????????? ????????? ??????????????????
????????????????????????????????????????????????????????????????????????????
transfection of 293T cells with reverse genetics plasmids. Recombinant
viruses were propagated in MDCK cells, and viral titers were determined by
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
??????????????????????????????
??????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ????
are described in detail in the Supplemental Information.
?????????????????????????????????????????????????????????????????????????????
??? ??? ??????????????? ????????????????????????????????????????? ?????????
in the same cage, which was divided into two separate sections by a pair of 
metal grids, allowing the transfer of air between cage mates but preventing 
direct contact. Nose and throat swabs of inoculated and naive animals were
taken every other day to test for virus presence. Blood from naive contact 
??? ??????????????????????????????????????????????????????????????? ????????
????????????????????????????????????????????????????
Given that airborne transmission in ferrets has never been observed for 
?????????????????????????????????????????????????????????????????????????
single event of virus detection in naïve ferrets as ‘‘airborne transmission.’’ 
The use of small group sizes could result in an underestimation of airborne
transmission. Thus, although ‘‘not transmissible’’ does not mean ‘‘will never 
??????????????????????????????????????????????????????????????????
???????????????
?????? ??? ????????????????????????????????????????????????????????????????
?????????????????????????????????????? ???????????????????????????????????
???? ?????????? ???? ????? ?????? ????? ??????? ??? ?????? ???????????????? ????
?????????? ???? ??????????? ???? ?????? ???????? ??? ??? ?? ?????? ?????????
runs were performed according to instructions of the manufacturer (Roche).
??????????????? ??????????????????????????? ???????????????????????????????
???????????????????????????? ???????????????????????????????????????????
??? ???????? ??????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
The threshold for mutation detection was manually set at 1%.
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????????????????????
??????????????? ????????????????? ???????? ????? ???????? ???? ??????? ????
????? ???? ?????? ???????????????? ???????????????? ???????? ????? ???????? ????
??????????? ??????????????? ??????? ???? ?????????? ????? ???? ??????? ????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ???????????
???????? ??????????? ???? ????????? ????? ?????????????????????????? ???
???????? ????? ??????????????? ????? ???????????? ???? ????????? ??? ?????????
gelatin.
?????????????????????????????????????????????????????????????????????????????
??????? ???? ????????????? ?????????? ????? ???????????????? ????????? ???????
and blocked with desialylated bovine serum albumin. The virus-coated wells
were incubated with 2-fold dilutions of receptor analogs (resialylated fetuin
????????????? ??????????? ??????? ????????????? ???? ???????????? ??? ????????????
???? ???????????? ?????????????????????????????????????????????????????????
and tetramethylbenzidine substrate was added, after which the absorbance 
at 450 nm was determined. The association constants (Kass) of virus 
?????????? ???????????? ??????????????????????????????????????????????????
???? ?????????????????????????????????????? ????????????????????????????????
TRBC by incubation with Vibrio cholerae neuraminidase. Complete removal
??? ???? ???? ????????? ??? ????? ??? ??? ?????? ???????? ????????? ??????????????
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ??????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
???????? ????? ??????? ??? ????????? ??? ?????? ?????? ??????? ???? ????????????
TRBCs.
?????????????
????????????????????? ??????????? ??????? ??? ????????????? ???????????? ???
????????? ?????? ????? ????????? ??????????? ??? ???? ???????????????? ???????
?????? ???????????????????????????????????????????????????????????????????
???????????????????????????????? ?????????????????????????????????????????
???????????????????????????????? ??????????????????????????????????????????? ??
day after transfection, both cell populations were harvested, pooled, and
??????????????????? ????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ???????????????????? ????
???????????????????????????????????????????????????????????????????????????
Giemsa for microscopy.
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???????????????
Viruses were incubated for 30 min at different temperatures before performing 
?????? ?????? ????????????? ????????? ?????????? ??? ?????? ??? ???? ??????????
0.25% red blood cells were prepared in a U-shaped 96 well plate and were
incubated for 1 h at 4°C, and agglutination was recorded.
????????????????
????????????????????????????????????????????????????????????????????????
??????????? ????????????? ???????????????????????? ????????????????????????
polymerase promoter, was transfected into 293T cells, along with plasmids 
??????????????????????????????????????????????????????????????????????
???????? ??????????? ??????????? ????????? ??? ?? ?????? ?????????????? ?????? ????
Renilla luminescence was measured. Relative light units were calculated as 
??????????????????????????????????????????
????????????
????? ?????? ????? ??????????? ????? ?????? ???? ?????? ????? ??? ??????? ????
????????????? ?????????? ????????????? ????? ??????? ??????????????????? ?????
permeabilized, and stained with anti-NP monoclonal antibody and goat-anti-
mouse-HRP. True blue reagent (KPL) was added to the cells, and digital 
? ????????????????????????????????????????????????????????????????????
(GE Healthcare Life Sciences).
??? ??????????????????
????? ?????? ????? ??????????? ????? ??????? ???? ???? ???? ????????? ?? ?? ??????
?????? ??????? ???????? ?????????????? ???????????????????? ??? ???? ???????? ????
????????????????????????????????????? ??????????????????? ???????????
transcription reaction. The reaction was stopped, and transcription products 
were separated on 6% polyacrylamide gels containing 7 M urea in trisborate-
????????????????????????????????????????????????? ??
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???????????????
??? ?????? ??????? ??? ???????? ???? ?????????? ?????????? ???????????? ???????
Bovin (Institute of Bio-organic Chemistry, Moscow, Russia) for providing 
sialylglycopolymers, and Malik Peiris (University of Hong Kong) for 
?????????? ??????????????????? ????? ??????????? ????? ??? ??????? ??? ????
??????????? ???????????? ????? ????? ???? ?????????? ??? ?????????? ????????
??????????????????? ??? ???? ??????? ???????? ?????????? ?????????
?????????????????????????????????????????????????????????????????
????????????? ????????????????????????????????????????????? ????????? ????
involving H5N1 virus were performed before January 2012 in agreement
with a moratorium on H5N1 gain-of-function research and restarted after 
????????????????????????????????????????????????????????????????????????
place with the NIH and the contractor at Icahn School of Medicine at Mount 
??????????????????????????????????????????????????????????????????????????????
??????????? ???? ??????? ???? ???? ???? ??????? ?? ?????????? ??? ????????????
????????????????? ???????????????????????????????????????????????????????????
???????????? ????? ????? ????????????????? ?????????? ???? ??????????????????
????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????? ???? ??????? ??? ????? ???? ????? ??? ???? ?????????? ?????????????????????
Erasmus Personeelsparticipaties. The board of this foundation is appointed
???????????????? ???????????????????????? ?????????????????????????????????
with regard to these shares.
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 88
88
chapter 3: Characterisation of airborne A/H5N1
????????????????????????????????
Biocontainment
?????????? ???????????????????????????????????????????????????????????????
???????????? ??????????????????????????????? ??? ?????????????????? ???????
MC consists of a negative pressurized (-30 Pa) laboratory in which all in vivo 
??????????????????? ?????????????????????????? ????????????????????????????????
???????????????????? ??????????????????????????????????????????????? ???????
??????????????????????????????????????? ??????? ??? ????? ????? ???????????????
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ???? ????????? ??????????? ????????????????
?????????????????????????????????????????????????????????????????????????????
?????????? ????? ????????? ???? ???????????? ????????? ???? ??????? ??????????
???????????????????????????????? ??? ???? ????????? ??????????????????????????????
?????????????????????????????????? ?????????????????????????????????????????
always work in pairs. The facility is secured by procedures recognized as
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
drugs (oseltamivir and zanamivir) and personnel isolation facilities are directly 
available to further mitigate risks upon incidents.
Publication Considerations
Prior to submission of the manuscript, all authors read and commented 
??? ???? ???????? ??? ???? ?????? ????????? ????????????? ?????????? ??????? ????????
???????????????? ?????????? ??? ?????? ????????????? ??? ?????? ?????? ??????????
biosafety and biosecurity aspects etc.). We concluded that research involving
??????????????????????? ????????????? ??????? ???? ?? ?????????? ?????????
?????????????????????????????????????????????????????????????????????????
use research of concern), since no increase in virulence or transmissibility 
????????? ??? ??????????? ?????????? ???????? ??? ??????????? ????????????? ???
also cannot foresee any direct misapplication of the presented work resulting 
in a threat to public health. In contrast, the gain of knowledge and future
????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????????????????????? ?????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ????????????? ??????????????????????????
??????????? ???? ??????????? ?????????? ???? ???? ??????????? ?????? ???????? ???
?????????????????????????????? ?????????????????????????????? ???????????
?????????? ?????????????????????????????????????? ???????????????????????
????????? ????? ????? ?????????? ????????????? ??? ???? ???????????? ?????? ???
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????????????????????????????????????????????????????????????????????????
possible biosafety and biosecurity risks and to develop a communication
?????????? ????? ???????? ??? ??????????????????? ????? ??? ???? ???????? ???? ???
individuals involved in the evaluation process, after which the manuscript 
was submitted for publication.
Cells
Madin-Darby Canine kidney (MDCK) cells were cultured in Eagle’s minimal 
essential medium (EMEM, Lonza, Breda, the Netherlands) supplemented
??????????????????????????????????????????????????????????? ??????????????????
?? ??? ??????????? ???? ?????? ?????????????????? ????????? ??? ??? ??????
(Lonza), and non-essential amino acids (MP Biomedicals Europe, Illkirch, 
????????? ????? ?????? ????? ????????? ??? ????????? ???????? ???????? ???????
??????????????????????????????????????????????????????????????????????
ml streptomycin, 2 mM glutamine, 1 mM sodium pyruvate, and non-essential 
???????????????????????????????????????????? ???????????????????????? ???
????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
and 2 mM glutamine (167).
Viruses
?????????????????????????????????????????????????????????????????????????
????? ??????????????? ??? ???????? ??????? ??????????? ??????? ????????????
??????????????????????????????????????????????????????????????????????
???????? ?????????????? ??????????? ?????? ????????? ???? ??????? ??? ?????????
version of the bidirectional reverse genetics plasmid pHW2000 (100, 168). 
????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????
by reverse genetics using the QuikChange multi-site-directed mutagenesis 
kit (Stratagene, Leusden, Netherlands) according to the instructions of the 
manufacturer. Recombinant viruses were produced upon transfection of 
???????????????????????????????????????????????????????????? ???????????????
binding assays, and stability assays, reassortant viruses consisting of seven 
????????????????????????????????????????????????????????????????????
were produced using a previously described reverse genetics system for 
??????????????? ????????????????????????????????????????????? ????????????????
????????????? ??????????????????????????????????????????????????????????????
pelleting through a 20% sucrose cushion and stored in 0.02% sodium azide 
????????????????
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Virus Titration in MDCK Cells
Virus titers were determined by end-point titration in MDCK cells. MDCK cells 
were inoculated with tenfold serial dilutions of virus stocks, nose swabs, or 
throat swabs. Cells were washed with PBS one hour after inoculation and
cultured in 200 ml of infection media, consisting of EMEM supplemented 
????????? ???????????????????? ????????????????????? ????????????????? ?????
?????????????????????????????????????????????????????????????????????
ml trypsin (Lonza). Three days after inoculation, supernatants of infected cell 
cultures were tested for agglutinating activity using TRBCs as an indicator 
of virus replication in the cells. Infectious virus titers were calculated from 4
replicates (nose swabs, and throat swabs) or 10 replicates (virus stocks) by 
the method of Spearman-Karber.
???????????????????????????????????????????????????????
??? ???????????? ??? ??? ?????? ????????? ???????? ??????? ?????????? ??????
?????????? ????? ?????? ?????? ?????????? ????????? ????????? ???? ??? ???
studies. 64 female ferrets between 1 and 2 years of age were obtained from
??? ??????????? ??????? ????????????? ??? ???? ????? ??????? ???? ???? ????????? ???
???????????????????????????????????????????????????? ????????????? ???????
Disease Virus, were microchipped and received hormonal treatment to
prevent estrus.
?????????????????????????????????????????????????? ??????????????????????
described previously (95). In short, 2 or 4 seronegative female adult ferrets
(Mustela putorius furo) were inoculated intranasally with 106 TCID50 of virus 
by applying 250 ml of virus suspension to each nostril. Each ferret was then
??????? ????? ????????????????????????????????? ??????????????????????? ???????
was placed opposite to each inoculated ferret. Each transmission pair was
housed in a separate transmission cage designed to prevent direct contact 
???????? ???? ??????????? ???? ?????? ???????? ???? ????????? ??????? ????? ????
inoculated to the naive ferret. Nose and throat swabs were collected on 1, 
3, 5, and 7 days post inoculation (dpi) for inoculated ferrets and on 1, 3, 5,
???????????????????????????????????????????????????????????????????????????????
were determined by end-point titration in MDCK cells.
Clinical manifestations observed in animals upon inoculation of a virus 
????????????????????????????????????????????????????????????????????????????
fur, loss of appetite, and lethargy. Two animals that died in the course of the
?????? ?????????????????????????????????????????????????????????????????????
organs and were found to be free of detectable levels of viral protein. We 
concluded that these ferrets died due to reasons unrelated to the effect of 
?????? ??????????? ??? ??? ???? ???????????????????? ????? ???? ?????? ??? ??? ???
???????????????????????? ??????????????????????????????????????????????????
phase of the study.
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????????????????????????????????????????????????????????? ????
Given that airborne transmission in ferrets has never been observed for 
?????????????????????????????????????????????????????????????????????????
??????? ?????? ??? ????????? ????????????? ??????????????????????????? ?????? ???
detected by the presence of virus in naive ferrets as ‘‘airborne transmission.’’ 
The use of small group sizes could result in an underestimation of airborne
transmission, e.g., when 0 of 2 animals show airborne transmission, it could 
be possible that upon testing of another 2 or 4 animals, airborne transmission
would be detected. Thus, while ‘‘not transmissible’’ does not mean ‘‘will
?????? ???????????? ?????????????????? ??? ?? ???????? ??????? ?????? ??????????
In support of this and other statistical considerations, we performed an 
?????????? ????????? ??? ????????? ?? ?????? ????????? ????????????? ???????? ???
??????????????????????????????????????????????????????????????????????????????
????????? ?? ??????? ???? ?????????? ??????????? ???? ?????????????????? ?????????
???????? ?????? ??????? ?????? ?????????????? ?????????????????? ???? ??????????????
performed on 27-12-2013. Studies that did not report airborne transmission 
between ferrets based on virus replication data or that tested swine viruses 
??????????????????????????? ????? ???? ?????????????? ?????????????????????
that were not retrieved automatically in this search and that we were aware
??? ????????????????????? ???????????? ??????????????????? ??????????????????????
?????????????????????????????????????????????????????????????????????????? ???
and the number of airborne transmission events that were reported (Table 
????????????????????????????????????????????????????????????????????????????
?????????????? ????????????? ????????????????????????????????????????????????
pairs in 7 published studies) and that the same holds true for various 
????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????? ?????????????????????????????????????????????
reporting transmission of a single avian H1N1 virus. In sharp contrast, human 
????????? ????????????? ???????????? ??? ???????? ??????? ?????? ??? ????????????
studies. Despite the small group sizes in most published studies, human
????????????????? ?????????????????????????????????? ??????????? ????????????
????? ???????????? ???????????????????????????????????? ??????????????????
mammalian adaptation markers) was transmissible in 19 of 44 ferret pairs 
in 6 published studies, clearly intermediate in transmissibility between avian
???? ?????? ????????? ????????????????? ?????? ?????? ??????? ????? ???? ???????
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????
??? ??????????????????????????????????????? ??? ???????????? ??????????????????
???????????????????????????????????????????????????????????????????????????????
????? ??? ???????????? ???? ???????????????????????? ??????????????????????????
any event of airborne transmission of mutant H5N1 virus as an indicator of 
increased transmission over wildtype H5N1 (never found to be transmitted),
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while we cannot draw strong conclusions about mutant H5N1 viruses that did 
not transmit between small numbers of ferret pairs.
Serology
???????????????????????????????????????????????????????????????????????????
??? ??? ??????????? ????? ?????? ?????? ????????? ??????????? ?????? ???? ??
??????????????????????????????? ?????? ???? ???????????????????????????????????????????
were prepared upon intranasal inoculation and collecting blood 14 days later. 
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????? ????????????????????? ??????????????
??????????????????????????????????????????????????????????????????????
????????????????????????????????????? ???????????????????????? ???????????????
completely inhibited agglutination of virus and erythrocytes.
????????? ??? ?????? ??????????? ????????? ?????????? ?????? ?? ????
???????????????????
???????????????????????????????????? ?????????????????????????????????????
????????????????????????????????????????????????wildtype and H5N1?????????
G224S PB2 E627K??????????????????????????????????????????????????????????????????? ????????? ???????? ?????????????? ???? ????????????? ???? ????? ??? ??????????
????????????????????????????????????????????????????????????????????????
????? ??????????????? ?????????????????????? ??????????????????????
?????????????????????????????????????????????????????????????????????????
???????? ??? ?? ?????? ?????????????? ?? ?????? ??????????? ??? ????? ???? ???? ???
??? ??????????????????????????????????????????????????????????????????????????
???????? ????? ??????????????????????? ?????????? ?????????? ???? ????? ?????
?????? ???????????? ???? ???????? ?????????????? ???? ?????? ??? ???????????? ??
???????????????????????????????????????????????? ???????????????????????
?????????????????????????????????????????????????????????????????????
chain reaction (PCR), using 32 primer sets (Table S4) that cover the full viral 
genome (132).
?????????????????????????????????????????????????????????????????? ????
?? ??? ??? ?????? ?? ??? ???? ??? ?????? ???????????????? ?????????????? ?? ??
PCR Gold buffer, 5 ml (25 mM) MgCl2???????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
incubated at 95°C for 6 min, followed by 40 cycles at 95°C for 30 s, 45°C for 
????????????????? ??????????????????????????????????????? ?????????????????
were visualized by blue light after electrophoresis on a 1% agarose gel
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?????????????????????????? ??? ???????????????????????????????????????????
????????????? ?????????????????????????? ?????????????????????? ????????????
???? ????? ??? ???? ???? ????????? ?????? ?????????? ??????? ????? ???? ??? ???
nucleotides in length.
?????????? ????? ???? ???????? ?????? ????? ?????????? ????? ???? ???? ?????? ???
???????????????????????????? ????????????????????????????????? ?????????
???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
were created for each virus according to the manufacturer’s protocol without 
???? ?????????????? ????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????? ?????
were performed according to instructions of the manufacturer (Roche). 
???????????????????????? ????????????????????????? ??????????????????????
?????????????????????????????????????????????????????????????????????
??????????????????????????????????? ??????? ???????????????????????????????
???????????????????????????????? ?????????????????????????????????????????
???????? ???????? ????????????????????????????????????????????????????????????
detection was manually set at 1%.
Virus Histochemistry
????????????? ???????? ??? ?? ???????? ????????? ???? ???????? ????? ??????????
??????????????? ??????? ??????????????? ??? ?????????? ??????????? ??????
???????????????????????? ????????????????????????????????????????????????
????????????? ?????? ?? ???????? ???????? ???? ???????? ??? ???????? ??????????
before inactivation by dialysis against 0.1% formalin and labeling with an 
???????????????????????????????
???? ????????? ????????????? ????? ??? ????????????? ????????? ???? ??????????? ?????
??????????????? ???? ?????????? ??? ?????????? ??????????? ??????? ???????
?????????????? ????????????????? ???????? ????? ?????????????? ????? ???????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?????????? ?? ???? ??? ?????????? ??? ???????? ???? ? ????????????????????????
????????????????????????????????????????????????????????????????????????
???????????????????????? ????????????????????????????? ???? ?????????????
???????????????????????????????????????????????????????????????????????????
???? ????????? ????? ????????????????????????? ???????????????? ???? ???????
????? ??????????????? ????? ???????????? ???? ????????? ??? ?????????????????
????????????????????????????????????????????????????????????????????????
visible as granular to diffuse red staining of the epithelium.
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?????????????????????????????
??????????????????????????????????????????????????????????????????????????????
working dilutions were prepared as described previously (144). In addition,
???????????????????? ????????????????????????????????????? ??? ?????????????
???????????? ???? ????????? ?????? ?? ??????? ?????????????? ? ???????????
?????? ????? ????? ?????????????????????? ??????????? ????? ???????????
?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ?? ???? ???????????????
????????? ??? ???? ??? ????????????????????????? ??? ???? ??????????
????????? ?????? ???????? ???????? ????? ????? ??? ????????? ?????????????? ???
??????????? ???????????????????????????????????????????????????????????????????
??? ????????????????? ??????????? ????????????? ???????????? ??????????? ??????
????? ??????? ???? ?????? ???????? ??? ???? ????????? ??????????? ????? ??????? ????
????????????????????????????????????????????????????? ???????????????????
?????????? ?????? ???? ?????? ??? ????? ????????????? ?????????????? ??????? ?????
incubated overnight at 4°C with BPL-inactivated viruses in PBS, washed 
3 times with PBS and blocked with 0.1% solution of desialylated bovine 
???????????????????????????????????????????????????????????????? ???????
ice-cold washing buffer (PBS with 0.05% Tween-80), the replicate virus-
coated wells were incubated with two-fold dilutions of the receptor analogs 
??? ?????????????????? ??????????????????? ?????? ???????????????????? ??????
?? ??? ????? ??? ????????? ???????? ??? ???????????? ???????? ??????? ???????????
3 times, after which substrate (tetramethylbenzidine) was added to detect
HRP activity. To detect binding of biotinylated SGPs, plates were washed 3
times with ice-cold washing buffer, followed by incubation with streptavidin-
????? ???????????????????????????????????????????????????????????????????
binding. The absorbencies at 450 nm were determined, transferred to a PC 
????????????????????????????????????????????????????????????????????? ??
??????????????????????????????????????????????????????????????????????????
???????????????????????????????? ??????????????????????????????????????????
?????? ??????????????? ????? ?????????? ??? ?????????? ?????? ????? ???? ??? ???? ??
fetuin and in mM of sialic acid for SGPs. The apparent association constants 
(Kass?????????????????????????????????????????????????????????????????????
the Scatchard plots.
???????????????????????
In the fetuin binding-inhibition assay, the association constant (Kass) for 
??????????????????????????????????????? ??????????????????????????? ?????????
???? ????????????????? ??????????? ?????????? ????????? ????????? ?????????????
were used (Lectinity Holding, Inc., Moscow, Russia), which contained the 
?????????? ?????????????????????? ????????? ????????????????????????
??? ????? ????????????????????????? ??? ????? ????????????????????
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?????3????????? ???????????? ??????????????????????????????????
(SLe???? ??????????????????????????????????3????????? ????????), ????????????????????????? ????c??? ?????????????????????????3)???????? ???????c?? ???? ?????????????????????????????????? ????a). 
???????? ????? ????? ????????? ??? ?????????????? ??????? ??? ?????????? ??????
?????????????? ????????? ?????????? ??? ????? ??? ???????????? ???????????
containing buffer were added to the wells, followed by incubation for 1 h at
????? ?????????????????????????????????????????????????????????????????????
???? ?????????? ???????????? ?????????? ????? ??????????? ????? ???? ???????
inhibition data as described previously (144).
????????????????????????????
???????????????????????????????????????????????????????????? ????????????
???????? ??? ??? ????????????????????? ??????? ?? ???? ????????????? ?? ???? ?
??????? ??????? ??? ??????? ????? ???????????? ? ????? ??? ????????????
????? ????????????????????????????????????????? ??????????????????????? ??
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
????? ??? ?????? ???????????????????????????? ????????????? ???????????? ????
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ???????????????????? ??? ??????? ???????
??????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????
????????????
??????????? ??????? ??? ??????????? ?????????? ?????? ??? ?? ????? ???????????????
(CM) assay in which two 10 cm dishes containing Vero-118 cells were 
????? ??????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
transfection reagent (Roche). The cells in one dish were cotransfected with
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ??????????????????????????????????
????????????????????????????????????????????????????????????? ?????????????????
?????????????????????????????????????????????????????????????????????????????
???? ??? ??????????????????? ????????? ??????????? ???? ????????? ?????????????
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????? ????????????????????????????????
??? ?? ?????? ???? ??? ??????? ???? ???? ???? ?????? ??????????? ????? ?????????
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??? ?????????????? ? ???????????? ??????? ????????? ???????????? ??????
of cellular membranes resulted in polykaryon formation and Tat-mediated 
???????????????? ??? ?????????? ???? ????????? ??? ?????????? ??????? ???????????
?????????????? ??? ???? ??????????????? ?????? ????? ????? ?????? ???? ?????????
?????????????????????????????????????????????????????????????????????
(Merck Millipore, Darmstadt, Germany).
??????????????????
Viruses were incubated for 30 min at different temperatures before performing 
?????? ?????? ????????????? ????????? ?????????? ??? ?????? ??? ???? ??????????
0.25% red blood cells were prepared in a U-shaped 96 well plate and were
incubated for one hour at 4°C and agglutination was recorded.
????????????????
?? ???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ?????????????????
???????????????????????????????????????????????????????????????????????
(123). The reporter plasmid (0.5 mg) was transfected into 293T cells in 6-well 
plates, along with 0.5 mg of each of the pHW2000 plasmids encoding PB2, 
????? ??? ??? ??? ? ?? ?? ??????? ?????????? ?? ??? ????????????????? ???
????? ????????????????????????????????????????????????????????????????????
Netherlands) as an internal control. 24 h after transfection, luminescence was
?????????????????????????????????????????????????????????????????????
??? ???? ???????????????? ????????????????? ??????????? ?????????????????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
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????????????
The assay was performed as described (176). In brief, MDCK cells (106 per 
????????????????????????????????????????????????????????????????????????
??????????????????????????????????3 ?????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????
temperature (RT) cells were washed twice and then permeabilized using
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ?????????????????????????????????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
???????????? ?????????? ??????? ?????? ????? ?????????? ???? ?? ?? ??? ???????
?????????????????????????????????????????????????????????????????????????
?????????? ???????? ????? ??????????????????????????????? ??? ?????????????
???????????????? ???????????????????????????????????????????????????????????????
were washed twice with H2?????? ???????? ??? ???? ????? ???????? ? ?????????
taken and were analyzed using ImageQuant TL software (GE Healthcare 
??????????????????????????????????????????????????????????????????? ????
??? ??????????????????
???? ?????????????? ??? ?????? ??????????? ??????? ??? ??????????????? ????? ??????
??? ?????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
?? ????????????????????????????????????????????????? ?????? ??????????????????????
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???????? ???????? ????? ??? ?????? ????????????????????????????????????? ???
???? ???? ???? ???????? ?????? ???? ?????? ?????????????????????
?????? ????????????????? ?????? ???? ????????? ?????????? ???? ???
??????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
(Invitrogen) was added and incubated for 1 h. The reaction was stopped 
by addition of 10 ml of 90% formamide and heating to 95°C. Transcription
products were separated on 6% polyacrylamide gels containing 7 M urea in 
???????????????????????????????????????????????????????????? ??
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???????????????????????
??????????? ??? ????????? ????????????? ???
????????????????? ???????? ??? ???? ???????
???????????????????????????????????????
????? ???? ??????????? ????????????? ?????? ????
are shown in each panel, with virus shedding
in inoculated and airborne recipient animals
shown as lines and bars, respectively. Grey 
circles and bars represent shedding from the 
throat, white circles and bars represent shedding from the nose. The indicated virus numbers 
????????????????????????????????????????????????????????????? ??????????????????????????????
??????????????????????????????????????????????????????????????? ????????????????????????????
????????????????????????????????????????????? ??????????? ??????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ?? ????????????? ?????? ??????????????????????????????????????????????????
??? ???????????????????????????? ????
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???????????????????????
Receptor-Binding Properties of Wildtype and Mutant H5N1 Viruses in Direct and Indirect
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ?????????????????????????????????????????????
Error bars represent the standard deviation from the mean values of two replicates.
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ????????? ?????????????????????? ??????? ???? ???????????????? ??????? ???
???? ????????? ????????? ????????? ???? ?????? ??? ?????????? ??????? ??????????? ?????????????????
??????????? ????????? ???? ????????????? ?? ??????????????????? ???????????????? ??????????????
mean values and standard deviations of Kass ????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????? ???
?????????????????????????3?????????? ?????? ???????????????????????????????????
SLea????????????????????????????????????????c???????????????????????????
Su-SLe??? ???????????????????????????????????? ???????? ??? ? ???? ???????????????
?????????
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Subtype 
(origin) Strain 
Airborne  
transmission 
(N positive/N tested) 
Reference 
H5N1 
(avian) 
A/wild bird/HongKong/07035-1/2011 
A/Vietnam/1194/2004 
A/Vietnam/1203/04 
A/egret/Egypt/1162/2006 
A/Hong Kong/486/97 
A/Vietnam/1203/04 
A/Indonesia/5/05 
A/Thailand/16/04 
A/Hong Kong/486/97 
A/Hong Kong/213/03 
0/3 
0/3 
0/3 
0/2 
0/3 
0/3 
0/2* 
0/3 
0/3 
0/3 
(Xu et al., 2013) 
(Xu et al., 2013) 
(Xu et al., 2014) 
(Chen et al., 2012) 
(Maines et al., 2011) 
(Maines et al., 2011) 
(Munster et al., 2009) 
(Jackson et al., 2009) 
(Maines et al., 2006) 
(Maines et al., 2006) 
H1N1 
(avian) 
 
A/shorebird/DE/300/2009 
A/duck/Alberta/35/76 
A/Duck/NewYork/96 
A/Turkey/South Dakota/7034/86 
A/Turkey/Kansas/4880/80 
A/Mallard/Alberta/119/98 
A/Duck/Alberta/35/76 
A/Duck/NY/15024–21/96 
A/duck/Alberta/35/76 
2/2 
0/3 
0/3 
0/3 
0/3 
0/3 
0/3 
0/3 
0/3 
(Kocer et al., 2012) 
(Itoh et al., 2009) 
(Van Hoeven et al., 2009) 
(Van Hoeven et al., 2009) 
(Van Hoeven et al., 2009) 
(Van Hoeven et al., 2009) 
(Van Hoeven et al., 2009) 
(Van Hoeven et al., 2009) 
(Tumpey et al., 2007) 
H2N1 (avian) A/Mallard/Potsdam/177-4/1983 0/2 (Jones et al., 2014) 
H2N2 
(avian) 
 
A/Mallard/New York/6750/78 
A/Mallard/MT/Y61 
A/Mallard/Potsdam/179/1983 
A/Duck/Hong Kong/319/1978 
A/Chicken/Jena/4705/1984 
A/Duck/NewJersey/7872-27/1995 
A/Duck/Hong Kong/273/1978 
A/GuineaFowl/NewYork/13824/1995 
A/Chicken/NewYork/13824/1995 
0/3 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
(Pappas et al., 2010) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
(Jones et al., 2014) 
H7N2 
(avian) 
 
A/Turkey/Virginia/4529/02 
A/NewYork/107/03 
A/chicken/Conneticut/260413-02/03 
0/3 
0/3 
0/3 
(Belser et al., 2008) 
(Belser et al., 2008) 
(Belser et al., 2008) 
H7N3 
(avian) 
A/mallard/Alberta/24/01 
A/Canada/504/04 
0/3 
0/3 
(Song et al., 2009) 
(Belser et al., 2008) 
H7N7 
(avian) 
A/Netherlands/219/03 
A/Netherlands/230/03 
0/3 
0/3 
(Belser et al., 2008) 
(Belser et al., 2008) 
avian H7N9  
(before 2013) 
A/duck/Gunma/466/2011 0/3 (Watanabe et al., 2013) 
2013 H7N9 
(avian) 
 
A/Anhui/1/2013 
A/Anhui/1/2013 
A/Anhui/1/2013 variant 
A/chicken/Shanghai/S1053/2013 
A/pigeon/Shanghai/S1069/2013 
A/Shanghai/1/2013 
A/Shanghai/2/2013 
A/Anhui/1/2013 
A/Anhui/1/2013 
A/Shanghai/1/2013 
A/Anhui/1/2013 
A/Shanghai/2/2013 
1/3 
3/4 
1/4 
0/3 
1/3 
1/3 
1/3 
6/6 
2/6 
1/3 
1/3 
1/3 
(Xu et al., 2014) 
(Richard et al., 2013) 
(Richard et al., 2013) 
(Zhang et al., 2013) 
(Zhang et al., 2013) 
(Zhang et al., 2013) 
(Zhang et al., 2013) 
(Zhang et al., 2013) 
(Belser et al., 2013a) 
(Belser et al., 2013a) 
(Watanabe et al., 2013) 
(Zhu et al., 2013) 
H9N2 (avian) A/Guinea fowl/Hong Kong/WFD10/99 0/2 (Wan et al., 2008) 
 
* 0/8 transmission events when A/Indonesia/5/05 wt passaged and PB2-627K HA-222L, 224S is included
?????????????????????
???????????????????????????? ????????????????????????????????? ??????????????????????????????
?????????? ????????????????
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Subtype 
(origin) Strain 
Airborne  
transmission 
(N positive/N 
tested) 
Reference 
pH1N1 
(human) 
A/California/4/2009 
A/New York/1682/2009 
A/California/4/2009 
A/California/4/2009 
A/England/195/09 
A/Sichuan/1/2009 
A/California/04/2009 
A/California/07/2009 
A/England/195/2009 
A/Netherlands/602/2009 
A/California/4/2009 
A/California/4/2009 
A/HK/415742/09 
A/Quebec/147023/2009 
A/California/4/09 
A/California/4/09 
A/Netherlands/602/09 
A/Osaka/164/2009 
A/Vietnam/HCM9727/2009 
A/Netherlands/602/09 
A/California/04/2009 
A/Hansa Hamburg/01/2009 
A/Denmark/524/09 
A/Netherlands/602/09 
A/California/04/09 
A/Kawasaki/UTK-4/09 
A/Netherlands/602/2009 
A/California/04/2009 
A/Texas/15/2009 
A/Mexico/4482/2009 
3/3 
2/3 
3/3 
2/2 
3/3 
2/2 
3/3 
7/9 
3/3 
4/4 
2/3 
3/3 
3/3 
4/4 
3/3 
2/3 
4/4 
3/3 
3/3 
4/4 
1/1 
1/1 
1/2 
4/4 
3/3 
1/2 
4/4 
3/3 
3/3 
3/3 
(Watanabe et al., 2013) 
(Zhou et al., 2013) 
(Zhu et al., 2013) 
(Martinez-Romero et al., 2013) 
(Roberts et al., 2012) 
(Zhang et al., 2012) 
(Imai et al., 2012) 
(Lakdawala et al., 2011) 
(van Doremalen et al., 2011) 
(van der Vries et al., 2011) 
(Belser et al., 2011) 
(Yen et al., 2011b) 
(Yen et al., 2011b) 
(Hamelin et al., 2011) 
(Yen et al., 2011a) 
(Jayaraman et al., 2011) 
(Schrauwen et al., 2011) 
(Kiso et al., 2010) 
(Kiso et al., 2010) 
(Chutinimitkul et al., 2010a) 
(Seibert et al., 2010) 
(Seibert et al., 2010) 
(Duan et al., 2010) 
(Herfst et al., 2010) 
(Itoh et al., 2009) 
(Itoh et al., 2009) 
(Munster et al., 2009) 
(Maines et al., 2009) 
(Maines et al., 2009) 
(Maines et al., 2009) 
sH1N1 
(human) 
 
A/Brisbane/59/07 
A/Netherlands/26/2007 
A/Brisbane/59/2007 
A/Solomon Islands/3/06 
A/Texas/36/91 
1/3 
3/4 
3/3 
3/3 
3/3 
(Belser et al., 2012) 
(Munster et al., 2009) 
(Maines et al., 2009) 
(Van Hoeven et al., 2009) 
(Tumpey et al., 2007) 
sH3N2 
(human) 
A/Perth/16/2009 
A/Indiana/08/2011 
A/Texas/50/2012 
A/Panama/2007/99 
A/Wuhan/359/95 
A/Wuhan/359/95 
A/Victoria/03/75 
A/Wyoming/3/03 
A/Memphis/14/98 
A/Panama/2007/99 
A/Victoria/3/75 
2/3 
3/3 
3/3 
1/3 
2/3 
2/3 
2/2 
2/2 
2/2 
3/3 
3/3 
(Houser et al., 2013) 
(Houser et al., 2013) 
(Belser et al., 2013a) 
(Belser et al., 2012) 
(Yen et al., 2011b) 
(Yen et al., 2011a) 
(Itoh et al., 2009) 
(Jackson et al., 2009) 
(Wan et al., 2008) 
(Maines et al., 2006) 
(Maines et al., 2006) 
‘Asian’ H2N2 
(human) 
A/Albany/6/58 
A/El Salvador/2/57 
3/3 
1/3 
(Pappas et al., 2010) 
(Pappas et al., 2010) 
‘Spanish’ H1N1 
(human) 
A/South Carolina/1/18 3/3 (Tumpey et al., 2007) 
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Segment Fragment no. Sense Sequence 
PB2 1 Forward CRAAAGCAGGTCAAWTATATTC 
  Reverse TCCATGATRACATCTTGTGCTTC 
 2 Forward AAGGTTGAAAGRTTAARACA 
  Reverse RTTTTGYCTAAGRATGTCYACC 
 3 Forward ATTGTNAGGAGRGCAACRG 
  Reverse CCATGACATTRTCRATDGGTTC 
 4 Forward AACAGAGCRAACCAAMG 
  Reverse GTTCTCACAAAYCCACTRTATTG 
 5 Forward CARTGGTCYCARGAYCC 
  Reverse AGTAGAAACAAGGTCGTTT 
PB1 1 Forward RAAAGCAGGCAAACCAYTTGAATG 
  Reverse TTCTTCCTTATCCATTGATTCC 
 2 Forward CYGCTTTGGCCAAYACYATAG 
  Reverse CKAGGRTTYTGATTCTCATTCC 
 3 Forward GCTAAAYTGGCAAAYGTHGTRAG 
  Reverse TTCTTYTTRCTCATRTTGATYCC 
 4 Forward CAATCYTCYGATGAYTTYGC 
  Reverse CTDCCYTGRTARTCTTCATCC 
 5 Forward AGGACTGTTGRKTTCDGATGG 
  Reverse TTTTTTCAYGAAGGACAAGC 
PA 1 Forward CRAAAGCAGGTACTGATYC 
  Reverse GTGWAYAGYCTGGTTTTRATTC 
 2 Forward CAYATYCACATHTTCTCATTCAC 
  Reverse TYAATTTHAGRGCATCCATCAG 
 3 Forward TTCYCAAATGTCVAAAGARG 
  Reverse RCTYGCDATGTGCTCAATTGG 
 4 Forward CARGAYATTGAAAATGAGG 
  Reverse TTYTCCCAYTTGTGTGGYTCC 
 5 Forward GATGTGGTAAACTTTGTGAGTATGG 
  Reverse ATCGAARGTHCCAGGTTCCAG 
 6 Forward CATGATYGARGCHGARTCTTC 
  Reverse AGTAGAAACAAGGTACYTTTT 
HA 1 Forward AAAGCAGGGGTHYDATCTGTC 
  Reverse TTGTARCTYCTCTTTATBGTBGG 
 2 Forward GRGTRAGCKCAGCATGTCC 
  Reverse GDGTTTGRCACTTGGTGTTGC 
 3 Forward AGTAATGGRAATTTCATTGCYCC 
  Reverse ATTYTCCATKAGAACYAGRAGTTC 
 4 Forward ACTCARTTTGARGCHGTTGG 
  Reverse AGTAGAAACAAGGGTGTTTT 
NP 1 Forward AGCRAAAGCAGGGTDKATA 
  Reverse GCATCATTYAGRTTKGAATGCC 
 2 Forward GAATGGTNCTCTCTGCVTTTG 
  Reverse TGAGTGCAGACCGHGCCAG 
 3 Forward RAAATTYCAAACAGCAGCAC 
  Reverse CTKATYTGYCCTGCVGATGC 
 4 Forward GTTCAAATTGCTTCAAATG 
  Reverse AGTAGAAACAAGGGTATTTT 
NA 1 Forward CRAAAGCAGGAGTTYAAAATG 
  Reverse GCAACAGACTCAAAYCTYGAG 
 2 Forward AGCCYTRYTGAATGACAARC 
  Reverse YTGATTGAAAGAYACCCATGG 
 3 Forward TTACTGTWATGACWGAYGGACC 
  Reverse ACCCARAARCAAGGTCTYATGC 
 4 Reverse AATAGGRTAYATATGCAGYGG 
  Forward AGTAGAAACAAGGAGTTTTT 
MA 1 Reverse AAAGCAGKTAGATRTTGAAARATG 
  Forward ACCATTCTGTTYTCATGYCTG 
 2 Reverse TAKTRTGTGCCACTTGTGAGC 
  Reverse AGTAGAAACAAGGTARKTTTT 
NS 1 Forward CRAAAGCAGGGTGACAAAVAC 
  Reverse CCAATTGCAWTYTTGACATCCTC 
 2 Forward DCTKAGRGCVTTYACAGA 
  Reverse AGTAGAAMCAAGGGTGTTTT 
??? ?????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 105
105 
chapter 3: Characterisation of airborne A/H5N1
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 106
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 107
????????????????????????????????????
?????????
?????????????????????????
??????????????????????????????
???????????????????????????????
???????????
Scott Krauss
?????????????????
Dhanasekaran Vijaykrishna
Theo M. Bestebroer
Sebastian Maurer-Stroh
Richard J. Webby
 David E. Wentworth
??????????????????
Justin Bahl
Gavin J. D. Smith 
and members of the CEIRS H2N2 Working Group
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 108
108
chapter 4: Genetic analyses of A/H2N2
????????
???? ????? ????? ????????? ?????? ??????? ??? ???? ????? ?? ???????? ???????????
during the pandemic. Since viruses of the H2 subtype continue to infect 
avian species and pigs, the threat of reintroduction into humans remains. To 
determine factors involved in the zoonotic origin of the 1957 pandemic we 
?????????????????????????????????????????????????????????????????????
???? ?????? ????? ?????? ????????? ???? ???? ??????????? ?????????? ????????? ??????
genomes.
????
????????? ?? ???????? ???? ????????????? ??????????? ?????????? ????? ??????? ??
wide range of host species and that have periodically emerged in humans
??? ?????? ?????????? ?????????? ??????? ?????????? ??? ????????? ??????? ???
?? ????? ????????? ?? ?????? ?????????? ??? ????????????? ??? ???? ???????????
circulating human H1N1 virus and an avian H2N2 virus that contributed the 
??????????????????? ?????????????????????? ???????????????????????? ?????
genes to the pandemic strain (60). Here we investigate genetic markers 
that are linked to the generation of human H2N2 viruses, by studying the 
???????? ?????????????????? ??????????? ???????? ??? ???????????? ???????????
??????????????????????????????????????????????????????????????????????????
?????????? ??? ??????? ??????????? ???? ????????? ?????????? ??? ?????? ??????
subtypes can potentially become pandemic and the characterization of 
changes essential for adaptation of individual viruses to humans will improve 
??????????????????????????????????????????????????????????????????????????????
genetic and phenotypic changes and allowing vaccine preparation for the 
most urgent threats.
???? ????????? ???????? ??? ???? ????????? ????? ????????? ???????? ?????
?????????????????????????????????????????????????????????????????????????
??????????????????????? ?????????????????????????????????????????????
?????????????????????????????????????????????? ????????????????? ???????
??????? ???? ????????????????????????????????????????? ??????????????????????
????????????????????????????????????????????????????????????????????????
coding regions. To determine the closest related avian and human clade,
???? ??? ??????????? ?????? ????? ????????? ?????? ??? ??????????? ???????????
??????????????????????????????????????????????????????????????????????? ??
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
closely related to the human H2N2 viruses for further analysis. Temporal 
phylogenies were then inferred using Bayesian Markov chain Monte Carlo 
??????????????? ???????????????????????????????????????? ?????????? ?? ??
??????????????????????????????????????????????????????????????? ?????
?????????????????????????????????????????????????????????????????????????
previously (183, 184).
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 109
109
chapter 4: Genetic analyses of A/H2N2
?????????
?????????????????????????????????????????????? ????????????????????????????????????????????
??????????? ?????? ????????? ???? ??? ???? ???? ??? ??? ?????? ???????? ???? ?????? ??????? ??????
isolates. Grey bars represent the 95% highest posterior density (HPD) of age for each node. 
??????????? ????????????????????????????????????????????????????????????????????????????
trees for each segment of pandemic H2N2 viruses (n=54) sampled between 1957 - 1968. In
this analysis the tree-to-tree variation in posterior distribution of 500 trees for each segment is 
plotted as a cloud of points where the mean is represented by the centroid of the cloud, while 
the spread of points indicate the degree of statistical uncertainty in the phylogenetic history 
of each gene segment. The space occupied by human H3N2 viruses is indicated by the oval
(190).
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?????????
Uracil content patterns. Uracil content in H2N2 human (solid triangles) gene segments in 
comparison to the respective H2 avian (open circles) or H1 mammalian (asterisks) isolates 
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????
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???? ??????????????????????????????????????????????????????????????????
????? ??????? ?????????????????-3 ?????????????????????????????????????????????
???? ??????????? ??? ???? ???????????? ???? ?????? ???????? ?????? ?? ??-3? ??????????
yr) and which is consistent with previous reports (185, 186). However, the
???????????????????????????????????????????????????????????-3 ??????????
10-3 ????????????????????????????????????????????????????????? ???????????????
??????????????????????????????-3??????????????-3?????????????????????????????
?????????????????????????????????????????????????????????????????????
????????? ??????? ???????????????????????????????????????????????????????????
????????????????????????????????????????????????? ???????????????????????
reassortment events in the years before pandemic emergence, consistent
with previous analyses (184). This hypothesis is further supported by the
????????????????????????????????????????????????????????????????????????
??? ????????? ????????? ??? ???? ??? ??????? ???????? ??????? ??????????? ???
previously described (187)) suggesting prior mammalian adaptation. The
lack of avian viruses isolated before 1957 precludes further validation of this 
hypothesis (184, 188).
To determine the degree of reassortment present in human H2N2 viruses,
????????????????? ?????????????????????????????????????????????????????
between samples of 500 trees for each gene segment, as previously
described (189, 190). In this analysis we assume that gene segments with
similar evolutionary histories will occupy similar positions in the MDS plot. 
??????????????????????????????????????????????????????????????????????????????
H2N2 gene segments during the 11-year period they circulated in humans,
indicating a relatively homogenous virus population with little evidence for 
?????????????????????????????????????????????????????????
We investigated natural selection on the virus populations by estimating the 
global ratio of nonsynonymous (dN) and synonymous (dS) substitutions per 
????????????????????????????????????????????????????????????????????????????
??????? ??? ? ?????????? ??? ??????????? ?????? ?????? ???????? ????????? ????
H2N2 pandemic virus genes were generally under higher selection pressures 
than those observed in avian hosts (Table 2). In particular, the H2N2 PB1,
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
dS compared to the ancestral H1N1 viruses circulating in mammals. These 
???????? ??????? ??????? ?????????? ????????? ????????? ??? ???? ?????? ?????????
H2N2 strain to both the new genome constellation and the new host.
?????????????????????????????????? ?????????? ?????????????????? ???????????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
accumulation of amino acid mutations in these genes, probably as a 
??????????????? ??????????? ??? ????????????? ??????????????? ??????????????
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?????? ??????? ???????? ??????? ?????????? ???????????? ?????????? ??? ????????????
?????????????? ???????? ????? ????? ???? ?????? ???? ????? ??? ???? ???????????
??????????? ???????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
that previously circulated in humans are comparable between the H2N2 and
H1N1 backgrounds, indicating the absence of particular adaptive pressures 
after reassortment.
??????????????????????????????????????????????????????????????????????????
and human H2N2 virus isolates have reported amino acid differences 
between the two virus populations and suggested that they may be adaptive 
????????????????????????????????????????????????????????????????????????????
by comparing selection pressures between human and avian viruses. Site-
??????????????????????????????????????????????????????????????????????????
and was considered relevant if both methods detected the same codons. 
?????????? ?????????????? ??? ?????????? ?????????????? ???????? ????? ?????
and episodic diversifying selection between branches (197), while the Tdg09 
??????????????????????????????????????????????????????????????????????????????
amino acid mutations that might have been important for the host-shift event.
???? ????????? ????????? ???? ??????????? ????????? ?????? ??? ???? ??? ????? ?????
??????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ??????????????? ???????????????
??????????????????????????????????????????????????????????????????????????
???? ????????????????????????????????????????????????????????????????????????
adaptation of the H2N2 viruses in humans (70, 199), and results in increased 
????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ???????????????????????????????
?????? ?????????? ?????????????? ??????????? ????????????????????????? ??
numbering) that is also associated with a mammalian-like receptor-binding
switch (70, 199).
???????? ??? ???? ??????????? ??? ????????? ?? ??? ???? ??? ???????? ?????????
?? ????????? ??? ???? ????????? ??? ????????????? ???????? ??? ??? ?????????????
mechanism to evade immune responses through viral mimicry of the host 
genome (201). Similarly, an increase in the uracil content of avian derived 
??????????? ???????? ?????????? ?????????????? ???? ???????????? ?????????????
??????????????????????????? ????????????????????????????????????????????????
show either no change, or a slight decrease, in uracil content of the avian 
???????? ???? ?????? ?????????????????????????????????????????? ???????????
?????????????????????????????????? ?????????????????????????????????????
showing no change, a decrease and an increase in CpG content (Supp 
????????????
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????? ????????? ????????? ???? ????? ???????????? ???????????? ???????? ????????
of the adaptation of pandemic H2N2 viruses to humans. We found that 
pandemic H2N2 viruses have higher selection pressures across the genome 
??? ??????????? ??? ?????? ??????? ????????????? ?????????? ???????? ?????????
??????????????? ?????????????????????????????? ?????????????? ??????????????
?????? ????? ????????? ?????? ??????????? ????????? ?????????? ??? ???? ???? ????
?????????? ??????????? ??????????????? ????????? ???????????????????? ?????????
????? ?????????? ???? ? ???????????? ????? ????? ?????? ????????????????? ??????
adaptation to humans such as decreased CpG and uracil content were 
inconclusive, possibly due to the short circulation of H2N2 viruses in humans 
(11 years), whereas previous studies looked at H1 and H3 viruses over a 
??????? ??? ??? ?? ??? ?????? ?????? ?????? ????????? ???? ????????? ??? ???? ????????
phylogenies of the avian-origin genes supports, as previously reported, the 
staggered introduction of each novel segment over 2 - 6 years prior to the 
emergence of the 1957 pandemic (184).
Jones et al. (170) provide a comprehensive risk assessment for the potential 
reintroduction in humans of H2N2 viruses currently circulating in wild birds 
??????????????????????????????????????????????????????????????????????????????
???????????? ??????????? ???? ??????????????? ????????????? ??? ?????? ?????
mammalian systems. Moreover, a lack of sustained systematic global 
?????????????????????? ?????????????????????? ????????????? ?? ???? ??????????
?????????????????????????????????????????????????????????????????????????
????????? ???? ???????? ???????????????? ??? ???????????? ?????? ????????? ???????
(202), the deduced characteristics of the current avian population (i.e. after 
1980) may not be the same as the virus population that provided genes to the 
?????????????????????? ?????????????????? ???????????????????????????????
zoonotic ancestor remains unknown, historical evidence of successful H2N2 
infection and transmission in humans, combined with an immunologically 
??????????????????????????????????????? ?????????????????????????????????
the need for continued monitoring of this subtype for pandemic preparedness 
planning.
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????????????????????
????????????????
????????????? ??????? ??????????????????????? ?????????????? ????? ? ????
??????????????????????????? ??????????????????????? ???? ????? ????? ?????????
???? ?????????? ??????? ???? ???? ????????? ???????? ?????? ?????? ???? ????
??????????????????????????????????????????????????????????????????????????
?????????? ???? ??????????? ???????????? ?????????????? ?? ????????????
????????????????????????????????????????????????????????????????????????
????????????????????????? ????????????????? ??????????????????????????
????????????? ?????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
the pools were used for both Roche 454 (Roche Diagnostics Corporation, 
?????????????? ???????? ????????? ??????????? ?????????????????????????? ????????
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
??????????? ??? ???? ????????????????????????????????????????? ??????????
??? ???? ??????????? ??? ???? ????????? ???????? ?????? ???? ????????? ??????
???????????????????????? ??? ????? ???????????????????????????? ???????
????????????????????????????????????????????????????????????????????????
????????????????????????????? ?????????????????????????????????????????
???????????????????????????????????????????????? ?????????????????????
reads binned by segment, and Illumina reads were de novo assembled using
CLC Bio’s clc_novo_assemble program. The resulting contigs were searched
???????? ????????????????????????????????????? ????????????????????????????
????????? ??? ???? ???? ???????? ?????????? ????????? ???? ????? ????????? ?????
??????????????????????????????????????????????????????????????????
??? ???? ????????? ?????????? ????????? ?? ?????? ????????? ?????? ???? ????????
???????????????????????????????????????????????????????????????????????
??????????????????????????? ????????????? ??? ???? ????????????????????? ????
????????????????????????????????????????????????????????? ?????? ??????????
????????????????????????????????????????????????????????????????? ????????
??????????????? ??????????? ???? ?????? ???????? ????????????????? ???????????
???????????????? ???? ????????????????????? ???????????????????????????
?????? ????????? ??????? ??????????? ?????????? ???? ?????????? ??????????
were deposited in GenBank (Table S1).
????????? ?????????? ???? ?????????????????????????? ??????????? ?????????
????????????????????????????????????????????????????????????????????????????
????? ???????????????????????????? ?????????????????????????????? ????
?????????????????????????????????????????????????????????????????????????
???? ????? ????????? ??????? ??? ?? ?????? ??? ?????? ?????????? ?????? ???????????
???????????????????????????????????????????????????????? ??????????????????
?????? ?????? ????????? ????????????????? ??????????????????????? ??? ?????
include coding regions of each gene segment.
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?????????????????????
???? ??? ??????????? ?????? ???? ???? ?????? ???????? ????? ????????? ?????? ???
??????????? ?????????? ????????? ??????? ???????? ????? ????????? ???????????
time reversible (GTR) model with gamma-distributed rates among sites 
???????? ??????? ??? ???????? ?? ????????? ????????????? ?????????? ?????????
were also downloaded with associated metadata of date of isolation. If 
???? ?????? ???? ?????????? ??? ???? ????????? ???? ??????????? ??????????????
given a mid-year root. However, since we were interested in the adaptation 
????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ??????????????
??????????????????????????????????????????????????????????????????????????
?????????? ??????????? ??????????? ???????????????????????????????????? ?????
????????????????????????????????????????????????????????????????????????
clock model that allows rates to vary among lineages within a Bayesian
Markov chain Monte Carlo (MCMC) framework (183). This method was used
to sample phylogenies and dates of divergences between viruses from their 
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
in all cases chain lengths of at least 100 million steps were used and a 10-
???? ?????????? ???? ???????????? ?????? ???? ???????????? ????? ??? ?????????
???????????????????????????????????????????????????????????????
????????????? ?????????? ????????????? ??????? ???? ????? ????????? ?????
(n=49) was evaluated by comparing the patristic distances of trees estimated
?????????????? ???? ????? ????? ??????????? ????????? ??????? ???? ??????????
from the posterior distributions of a sample of 500 trees obtained from a 
??????????????????????????????????????????????????????????????????????
??????????????????? ???????????????????????????? ??????? ??????????????????????
to characterize the phylogenetic relationships between the gene segments 
using the R statistical software package (208).
??????????????????
To determine the degree of natural selection, the ratio of nonsynonymous (dN) 
??????????????????????????????????????????????????????????????????? ????
for the entire tree (global model) using single-likelihood ancestor counting 
??????? ??????? ??????? ? ?????????? ???????? ???? ??????????? ??????????
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
methodologies and sites were considered relevant if both methods detected 
???????????????????????????????????????????????????????????????????????
effects model of evolution (MEME), which is a useful tool in the detection
???????????????????????????????????????????????????????????????????????????
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p-value of 0.05 was used as a statistical cutoff for a positively selected site 
?????????????????????????????????????????????????????????????????????????
selective pressure was employed through the Tdg09 program (198), which
??????? ???? ???? ?????????? ??? ????????????? ???????? ??? ?????????? ?????? ?????
contribute to the host-shift event. Sites with a false discovery rate (fdr) less 
?????????????????????????????????????????????????????????
Uracil and CpG Content
The nucleotide content of pandemic H2N2 gene segments were assessed 
????????????????????????????????????????????????????????????????????????
??????? ?????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ???????????????????????????
??? ?????? ?? ??????????? ???? ??????? ??? ???? ??????????? ???????????? ???? ? ???
the number of adjacent C and G representing the CpG pattern (209). Uracil
?????????????????????????????????????????????????????????? ????????????
??????????? ????? ???? ??????? ???????? ??? ???? ??????????? ?????? ???????? ?????
to increase steadily in mammalian hosts (202, 210). Uracil content values 
and CpG ratios were visualized and plotted using the R statistical software 
package (208).
??????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??? ???? ???????? ?????????? ??? ????????????????????????????? ?????? ??? ?????
?????????????????????????????????????????????????????????????????
System, Version 1.3, Schrödinger, LLC) for visualization of the trimer.
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CY095195_A/turkey/New_York/53294-7/2005_H2N3
2217_A/Memphis/15/2000_H1N1
2373_A/Kentucky/ur060043/2007_H1N1
A/Shanghai/202/1957_H2N2
276_A/shoveler/Netherlands/19/1999_H11N9
1797_A/Korea/kbnp0028/2000_H9N2
CY077536_A/mallard/New_Zealand/449-81/2004_H2N3
758_A/crested_eagle/Belgium/1/2004_H5N1
A/England/1/1961_H2N2
2709_A/North_Carolina/1/1968_H2N2
786_A/goose/Jilin/hb/2003_H5N1
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
AB266379_A/tern/Australia/1/04_H2N5
2082_A/AA_Huston/1945_H1N1
2223_A/Memphis/7/2001_H1N1
167_A/swine/Guangdong/164/06_H3N2
GU050771_A/ruddy_turnstone/Delaware/262/2002_H2N1
2280_A/Kentucky/ur060007/2006_H1N1
FJ686721_A/mallard/Ohio/362/2003_H2N1
AY180730_A/Duck/Nanchang/2-0485/2000_H2N9
CY035457_A/chicken/New_York/Sg-00256/1994_H2N2
794_A/chicken/Hubei/327/2004_H5N1
GQ257502_A/mallard/Maryland/235/2001_H2N3
2360_A/Kansas/ur060104/2007_H1N1
770_A/chicken/Jiangsu/cz1/2002_H5N1
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
FJ686729_A/mallard/Ohio/363/2003_H2N1
24_A/swine/Hokkaido/2/1981_H1N1
CY020556_A/Albany/8/1967_H2N2
CY034051_A/Singapore/1/1957_H2N2
729_A/red-necked_stint/Western_Australia/4126/1980_H4N8
CY021028_A/Albany/1/1968_H2N2
528_A/turkey/NC/353568/2005_H3N2
A/Guiyang/1/1957_H2N2
1209_A/chicken/Taiwan/165/99_H6N1
AY209936_A/Albany/6/58_H2N2
878_A/chicken/Laos/p0169/2007_H5N1
1072_A/duck/Denmark/65047/04_H5N2
807_A/domestic_green-winged_teal/Hunan/79/2005_H5N1
CY003967_A/blue-winged_teal/Alberta/16/1997_H2N9
468_A/mallard/Alberta/149/2002_H2N4
39525_A/mallard/Sweden/93/2005_H2N3
CY067271_A/mallard/Potsdam/178-CIP046-qa6rnd2/1983_H2N2
CY020324_A/Albany/2/1958_H2N2
AY209951_A/Berkeley/1/1968_H2N2
1367_A/laughing_gull/NJ/276/1989_H6N8
1267_A/mallard/Sanjiang/113/2006_H6N2
39198_A/mallard/Alberta/529/1980_H2N3
884_A/common_goldeneye/Mongolia/12/2006_H5N1
1330_A/chicken/New_York/28263/1989_H6N3
CY095179_A/environment/New_York/46614-2/2005_H2N3
223_A/chicken/Germany/n/1949_H10N7
2636_A/Guiyang/1/1957_H2N2
HM193837_A/mallard/Alaska/44183-124/2006_H2N3
CY035555_A/chicken/New_York/Sg-00289/1996_H2N2
HM204774_A/El_Salvador/2/1957_H2N2
1479_A/guinea_fowl/New_York/101967/2005_H7N2
935_A/rook/Rostovondon/26/2007_H5N1
CY043315.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
CY094372_A/northern_shoveler/California/HKWF1128C/2007_H2N7
39200_A/mallard/Alberta/673/1980_H2N3
12_A/swine/Alberta/56626/03_H1N1
1371_A/mallard/Ohio/123/1989_H6N8
39534_A/common_teal/Netherlands/2/2008_H2N3
260_A/mallard/Missouri/mo130/2005_H11N3
424_A/mallard/Ohio/363/2003_H2N1
39138_A/mallard/Potsdam/178-6/1983_H2N2
86_A/swine/Tennessee/79/1977_H1N1
3231_A/Wellington/49/2003_H3N2
1735_A/chicken/Jilin/53/01_H9N2
3444_A/Qatar/af02/2008_H3N2
39493_A/mallard/Netherlands/14/2007_H2N2
128_A/swine/Iowa/24297/1991_H1N1
DQ508838_A/Japan/305/1957_H2N2
1231_A/chicken/Taiwan/1203/03_H6N1
492_A/mallard_duck/ALB/26/1976_H3N1
2671_A/Taiwan/1964_H2N2
39506_A/mallard/Sweden/33/2002_H2N3
2870_A/Queensland/60/2005_H3N2
4335_A/China/gd02/2006_H5N1
1659_A/turkey/Ontario/6118/1968_H8N4
1331_A/blue-winged_teal/ALB/685/1982_H6N4
957_A/little_grebe/Thailand/phichit01/2004_H5N1
CY003886_A/mallard_duck/Alberta/376/1985_H2N3
3512_A/Memphis/4/77_H3N2
CY021796_A/Albany/24/1958_H2N2
2828_A/Western_Australia/40/2003_H3N2
1943_A/Wellington/16/2000_H1N1
GU050833_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
1807_A/turkey/TX/104989/1989_H9N2
39160_A/guinea_fowl/New_York/13824/1995_H2N2
1164_A/chicken/TX/1672804/02_H5N3
CY036558_A/environment/New_Jersey/Sg-00422/2004_H2N2
2490_A/Tennessee/ur060239/2007_H1N1
2649_A/Netherlands/56/1963_H2N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
GU050826_A/ruddy_turnstone/Delaware/1190/2002_H2N9
790_A/chicken/Guangxi/12/2004_H5N1
39517_A/mallard/Sweden/49/2005_H2N9
39216_A/sanderling/New_Jersey/756/1986_H2N7
CY035605_A/chicken/New_York/Sg-00303/1997_H2N2
2908_A/Beijing/353/1989_H3N2
39195_A/mallard/Alberta/207/1980_H2N3
1236_A/chicken/Taiwan/ch1006/04_H6N1
466_A/mallard/Maryland/316/2003_H2N3
1702_A/chicken/Shandong/7/96_H9N2
426_A/mallard/Potsdam/1784/83_H2N2
2172_A/Texas/36/91_H1N1
2899_A/Guandong/243/72_H3N2
3449_A/Udorn/307/1972_H3N2
4255_A/Texas/ur060603/2007_H3N2
150_A/swine/IN/pu542/04_H3N1
369_A/turkey/IA/210893/1992_H1N1
1449_A/chicken/FL/903484/2001_H7N2
2954_A/Hongkong/14/83_H3N2
3451_A/Moscow/10/99_H3N2
537_A/mallard_duck/ALB/635/1983_H3N5
CY014614_A/duck/Hong_Kong/278/1978_H2N9
GU050792_A/ruddy_turnstone/Delaware/726/2002_H2N1
4333_A/China/gd01/2006_H5N1
CY102235_A/blue-winged_teal/Alberta/16/1997_H2N9
373_A/duck/NY/1315213/1994_H1N1
303_A/green-winged_teal/ALB/199/1991_H12N5
A/England/12/1962_H2N2
4332_A/Beijing/1/2003_H5N1
524_A/mallard/Maryland/708/2005_H3N2
2159_A/Memphis/54/1983_H1N1
3724_A/New_York/569/1997_H3N2
2593_A/California/4/2009_H1N1
AX399724_A/Singapore/1/1957_H2N2
207_A/swine/Guangxi/s11/2005_H9N2
1128_A/mallard/MN/1/2000_H5N2
866_A/whooperswan/Aomori/2/2008_H5N1
2894_A/Ontario/rv1273/2005_H3N2
17_A/swine/Shanghai/1/2005_H1N1
A/swine/Hong_Kong/915/2004_H1N2
146_A/swine/Miyazaki/1/2006_H1N2
1935_A/South_Canterbury/35/2000_H1N1
2966_A/Hongkong/14/92_H3N2
2450_A/Ohio/ur060341/2007_H1N1
4201_A/Colorado/ur060023/2007_H3N2
833_A/swan/Germany/r65/2006_H5N1
1619_A/ruddy_turnstone/NJ/65/1985_H7N3
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6
2038_A/Puertorico/8/34_H1N1
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
3373_A/Canterbury/256/2005_H3N2
562_A/mallard/Maryland/1235/2006_H3N6
39197_A/mallard/Alberta/501/1980_H2N3
FJ686793_A/mallard/Maryland/234/2001_H2N3
1657_A/turkey/Minnesota/1/1988_H7N9
547_A/mallard_duck/Alberta/331/1985_H3N6
1417_A/ostrich/Italy/2332/00_H7N1
368_A/chicken/PA/35154/1991_H1N1
CY032244_A/Berlin/3/1964_H2N2
37_A/swine/Jamesburg/1942_H1N1
AY209944_A/Pittsburgh/2/65_H2N2
3438_A/Managua/490201/2007_H3N2
39209_A/mallard/Alberta/33/2001_H2N1
1723_A/chicken/Guangxi/6/2000_H9N2
4339_A/Hongkong/481/97_H5N1
117_A/swine/Virginia/670/1987_H1N1
1798_A/chicken/Korea/s21/2004_H9N2
CY035602_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
GU050813_A/mallard/Minnesota/31/2000_H2N9
1762_A/turkey/Israel/619/2002_H9N2
2853_A/Western_Australia/55/2004_H3N2
CY034933_A/Czech_Republic/1/1966_H2N2
CY101554_A/mallard/Alberta/323/1988_H2N1
DQ017501_A/mallard/Potsdam/178-4/1983_H2N2
919_A/goose/Suzdalka/10/05_H5N1
2205_A/Memphis/13/1996_H1N1
3692_A/New_York/603/1996_H3N2
CY103534_A/mallard/Alberta/421/2009_H2N3
CY003878_A/mallard/Alberta/884/1984_H2N5
4357_A/Indonesia/cdc184/2005_H5N1
CY021812_A/Albany/22/1957_H2N2
2202_A/Charlottesville/31/95_H1N1
240_A/ruddy_turnstone/DE/323/2004_H10N7
2037_A/Managua/403201/2008_H1N1
2959_A/Hongkong/4/84_H3N2
2723_A/New_South_Wales/4/1999_H3N2
1339_A/American_wigeon/California/hkwf295/2007_H6N5
144_A/swine/Ehime/1/1980_H1N2
1593_A/turkey/Italy/2685/2003_H7N3
GU050854_A/ruddy_turnstone/Delaware/1687/2002_H2N9
4083_A/Wyoming/3/2003_H3N2
1651_A/chicken/Netherlands/1/03_H7N7
CY021940_A/Albany/1/1960_H2N2
1739_A/chicken/Henan/43/02_H9N2
197_A/swine/Anhui/ca/2004_H5N1
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
1427_A/duck/Mongolia/867/2002_H7N1
CY034075_A/Singapore/1-MA12B/1957_H2N2
CY077730_A/Netherlands/001K1/1963_H2N2
761_A/chicken/Hubei/wj/1997_H5N1
1713_A/chicken/Gansu/2/99_H9N2
2601_A/Wilson-Smith/33/_H1N1
CY021020_A/Albany/5/1958_H2N2
4191_A/New_York/938/2006_H3N2
508_A/mallard/MN/68/1999_H3N2
21_A/swine/France/wvl4/1985_H1N1
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3
CY020524_A/Albany/9/1967_H2N2
A/Krasnodar/101/1959_H2N2
CY014716_A/duck/Germany/1215/1973_H2N3
AY209935_A/Singapore/1/1957_H2N2
CY032284_A/Tashkent/1046/1967_H2N2
2668_A/Johannesburg/617/1967_H2N2
GQ257510_A/mallard/Maryland/320/2003_H2N3
1076_A/duck/Hongkong/342/1978_H5N2
CY014828_A/chicken/New_York/13828-3/1995_H2N2
629_A/duck/UKR/1/1963_H3N8
A/swine/Hong_Kong/1562/2005_H1N2
102_A/swine/Minnesota/58927/1979_H1N1
3031_A/Canterbury/66/2000_H3N2
63_A/swine/Wisconsin/30954/1976_H1N1
4276_A/Kansas/ur070007/2008_H3N2
50_A/swine/Tennessee/1/1975_H1N1
414_A/mallard_duck/Alberta/323/1988_H2N1
965_A/quail/Phathumthani/niah2711/2004_H5N1
AY209941_A/Murakami/4/64_H2N2
2114_A/Memphis/7/1980_H1N1
2075_A/Alaska/1935_H1N1
776_A/duck/Zhejiang/bj/2002_H5N1
39176_A/mallard/Stralsund/55-6/1981_H2N3
3006_A/Canterbury/179/1999_H3N2
4326_A/Pennsylvania/pit31/2008_H3N2
901_A/cygnus_olor/Astrakhan/ast0521/2005_H5N1
149_A/swine/Missouri/4296424/2006_H2N3
3495_A/Memphis/103/74_H3N2
1477_A/chicken/NJ/29450812/2004_H7N2
277_A/mallard_duck/Tennessee/11457/1985_H11N9
1472_A/turkey/VA/55/2002_H7N2
CY039689_A/env/California/7286/2008_H2N3
2168_A/Memphis/3/1987_H1N1
1600_A/turkey/Italy/3807/2004_H7N3
868_A/domestic_goose/Pavlodar/1/2005_H5N1
2083_A/Fortmonmouth/1/47_H1N1
3782_A/New_York/138/1999_H3N2
22_A/swine/Niigata/1/1977_H1N1
39528_A/mallard/Sweden/5/2005_H2N3
39529_A/mallard/Netherlands/11/1999_H2N9
581_A/pintail_duck/ALB/169/1980_H3N8
2887_A/Western_Australia/73/2005_H3N2
AY633371_A/pintail/Alberta/22/97_H2N9
CY076847_A/bufflehead/California/JN1016/2006_H2N9
153_A/swine/Alberta/14722/2005_H3N2
538_A/mallard/ALB/118/1995_H3N5
1873_A/Nanchang/9/1996_H1N1
CY014602_A/herring_gull/Delaware/471/1986_H2N7
CY003906_A/herring_gull/Delaware/670/1988_H2N9
45_A/swine/Wisconsin/1/1967_H1N1
2437_A/North_Carolina/ur060099/2007_H1N1
1195_A/teal/Hongkong/w312/97_H6N1
39515_A/mallard/Sweden/53/2003_H2N3
916_A/duck/Novosibirsk/2/05_H5N1
1852_A/Brazil/11/1978_H1N1
54_A/swine/Minnesota/27/1976_H1N1
1001_A/chicken/Scotland/1959_H5N1
CY035581_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
CY039704_A/env/California/7313/2008_H2N3
123_A/swine/Wisconsin/1915/1988_H1N1
39199_A/mallard/Alberta/558/1980_H2N3
2764_A/South_Australia/76/2000_H3N2
1737_A/chicken/Shanghai/10/01_H9N2
954_A/chicken/Narathiwat/niah1703/2004_H5N1
614_A/mallard/Alaska/715/2005_H3N8
4182_A/Wisconsin/67/2005_H3N2
179_A/swine/Ratchaburi/niah59/2004_H3N2
CY035471_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
195_A/swine/Fujian/1/2003_H5N1
3492_A/Albany/20/1974_H3N2
2279_A/Iowa/ceid23/2005_H1N1
1884_A/New_Caledonia/20/1999_H1N1
321_A/red-necked_stint/Western_Australia/5745/1982_H12N9
GU053451_A/mallard/Ohio/669/2002_H2N6
AY180758_A/Duck/Nanchang/3-090/2000_H2N9
3209_A/Waikato/115/2003_H3N2
39215_A/mallard/Alberta/419/2009_H2N3
CY021076_A/Albany/3/1958_H2N2
4331_A/England/72/_H3N2
CY102227_A/shorebird/Delaware_Bay/111/1997_H2N1
CY003913_A/herring_gull/DE/698/1988_H2N1
246_A/quail/Italy/1117/1965_H10N8
A/Singapore/1/1957_H2N2
39217_A/sanderling/New_Jersey/766/1986_H2N7
CY041233_A/mallard/Netherlands/31/2006_H2N2
39533_A/mallard/Netherlands/58/2008_H2N3
39167_A/mallard/Stralsund/45-6/1981_H2N3
39133_A/mallard/New_York/6750/1978_H2N2
A/Okuda/1957_H2N2
218_A/pintail/Alberta/129/1993_H10N7
2637_A/Czech_Republic/1/1966_H2N2
1333_A/black_duck/AUS/4045/1980_H6N5
1219_A/chicken/Taiwan/1212/01_H6N1
2610_A/England/545/2007_H1N1
31_A/swine/Ratchaburi/niah550/2003_H1N1
1890_A/New_Zealand/7/1983_H1N1
2904_A/Nanjing/13/80_H3N2
2903_A/Nanjing/49/77_H3N2
810_A/chicken/Hunan/3157/2006_H5N1
304_A/mallard/ALB/52/1997_H12N5
61_A/swine/Tennessee/7/1976_H1N1
M23970_A/Ann_Arbor/6/1960_H2N2
AY633395_A/teal/Alberta/16/97_H2N9
39510_A/northern_pintail/Sweden/1/2003_H2N3
AY633187_A/mallard/Alberta/202/1996_H2N5
3441_A/Panama/2007/1999_H3N2
590_A/duck/Chabarovsk/1610/1972_H3N8
1641_A/chicken/New_South_Wales/327/1997_H7N4
CY078586_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
2302_A/California/ur060564/2007_H1N1
2951_A/Hongkong/45/80_H3N2
1385_A/duck/Nanchang/1904/1992_H7N1
11_A/swine/Saskatchewan/18789/02_H1N1
152_A/swine/Ontario/130/97_H3N2
1582_A/American_black_duck/NB/2538/2007_H7N3
297_A/mallard/Missouri/209/2006_H11N9
A/swine/Hong_Kong/NS837/2001_H1N1
CY060421_A/northern_pintail/Sweden/1/2003_H2N3
AY180731_A/duck/Nanchang/2-0486/2000_H2N9
A/Netherlands/M1/57_H2N2
1091_A/chicken/Puebla/14587644/1994_H5N2
1094_A/mallard/WI/42/1975_H5N2
1315_A/chicken/California/905/01_H6N2
945_A/duck/Korea/asan6/2006_H5N1
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
928_A/chicken/Krasnodar/300/07_H5N1
512_A/turkey/OH/313053/2004_H3N2
3053_A/Hutt/82/2000_H3N2
A/swine/Hong_Kong/NS1659/2001_H1N1
CY079499_A/mallard/Wisconsin/08OS2844/2008_H2N3
AY209946_A/California/1/1966_H2N2
228_A/northern_shoveler/TX/56/2000_H10N7
CY003862_A/pintail/Alberta/293/1977_H2N9
1744_A/chicken/Guangxi/37/2005_H9N2
GU050603_A/ruddy_turnstone/Delaware/576/2002_H2N9
2071_A/TW/3355/97_H1N1
2948_A/Hongkong/14/74_H3N2
CY005545_A/duck/Hong_Kong/319/1978_H2N2
AY422042_A/duck/Hokkaido/95/01_H2N2
2069_A/Taiwan/1/1986_H1N1
2431_A/New_York/ur060056/2007_H1N1
2771_A/Western_Australia/12/2000_H3N2
A/Berlin/3/1964_H2N2
39514_A/mallard/Sweden/9/2003_H2N7
39204_A/mallard/Alberta/856/1984_H2N3
577_A/red-necked_stint/Western_Australia/4915/1984_H3N8
1179_A/duck/NY/19125559/2002_H5N8
1215_A/chicken/Taiwan/sp1/00_H6N1
1933_A/Dunedin/2/2000_H1N1
GU050730_A/mallard/Minnesota/26/1998_H2N2
2108_A/Memphis/15/1978_H1N1
1736_A/chicken/Nanchang/4301/2001_H9N2
174_A/swine/Spain/33601/2001_H3N2
3991_A/New_York/99/2002_H3N2
GU050589_A/ruddy_turnstone/Delaware/288/2002_H2N9
39503_A/mallard/Sweden/113/2002_H2N1
A/swine/Hong_Kong/78/2003_H1N2
1201_A/quail/Hongkong/sf550/00_H6N1
4312_A/Ohio/ur070058/2008_H3N2
CY005444_A/duck/Nanchang/4-184/2000_H2N9
595_A/duck/LA/17g/1987_H3N8
2557_A/Vermont/ur060574/2007_H1N1
CY036574_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
2595_A/WSN/1933ts61/_H1N1
1712_A/chicken/Beijing/8/98_H9N2
2590_A/USA/wramc1154047/2008_H1N1
AY180769_A/Duck/Nanchang/4-190/2000_H2N9
1783_A/duck/Hokkaido/49/98_H9N2
953_A/chicken/Kohnkaen/niah330/2004_H5N1
1111_A/rhea/TX/39923/1993_H5N2
A/Johannesburg/617/1967_H2N2
2089_A/Fortworth/50_H1N1
3780_A/Memphis/59/99_H3N2
AY633235_A/mallard/Alberta/226/98_H2N3
2900_A/Beijing/39/75_H3N2
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
39213_A/mallard/Alberta/35/2009_H2N3
CY102339_A/mallard/Alberta/205/1998_H2N3
CY044332_A/Japan/305/1957_H2N2
GU050631_A/ruddy_turnstone/Delaware/1234/2002_H2N9
576_A/red-necked_stint/Western_Australia/4923/1983_H3N8
2678_A/Albany/22/1957_H2N2
39218_A/shorebird/New_Jersey/845/1986_H2N7
39166_A/mallard/Stralsund/17685/1981_H2N3
838_A/CK/HK/yu22/2002_H5N1
GU050750_A/mallard/Minnesota/550/2000_H2N1
183_A/swine/Colorado/1/77_H3N2
1439_A/chicken/NY/215868/1999_H7N2
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
3003_A/Portchalmers/73/_H3N2
CY093901_A/green-winged_teal/California/11273/2008_H2N9
178_A/swine/Chachoengsao/2003_H3N2
857_A/duck/Yokohama/aq10/2003_H5N1
GU050617_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
CY039697_A/env/California/7303/2008_H2N3
39498_A/mallard/Sweden/88/2002_H2N1
1186_A/pintail/ALB/179/1993_H6N1
GU050778_A/ruddy_turnstone/Delaware/413/2002_H2N1
2696_A/Georgia/1/1967_H2N2
CY077504_A/mallard/New_Zealand/449-33/2004_H2N3
1112_A/chukar/MN/145917/1998_H5N2
112_A/swine/Iowa/1/1986_H1N1
326_A/duck/Siberia/272pf/1998_H13N6
2112_A/Memphis/1/1979_H1N1
948_A/chicken/Sudan/17848/2006_H5N1
36_A/swine/Ohio/23/1935_H1N1
2592_A/Washington/af06/2007_H1N1
GU050847_A/ruddy_turnstone/Delaware/1543/2002_H2N9
279_A/green-winged_teal/Ohio/397/1986_H11N9
2068_A/St_Petersburg/8/2006_H1N1
261_A/duck/England/1956_H11N6
DQ508878_A/Taiwan/1964_H2N2
CY031594_A/North_Carolina/1/1968_H2N2
1801_A/turkey/Wisconsin/1/1966_H9N2
39164_A/mallard/Rugen/26-4/1980_H2N3
M91713_A/Great_Lakes/389/1965_H2N2
1726_A/chicken/Henan/26/00_H9N2
2638_A/Berlin/3/1964_H2N2
1794_A/chicken/Yokohama/aq134/2002_H9N2
3470_A/Memphis/1/68_H3N2
39494_A/northern_shoveler/Georgia/1/2010_H2N3
4273_A/Florida/ur070101/2008_H3N2
CY003854_A/mallard/Alberta/77/1977_H2N3
498_A/duck/Hongkong/7/1975_H3N2
CY060394_A/mallard/Sweden/88/2002_H2N1
1460_A/chicken/PA/143586/2001_H7N2
39511_A/mallard/Sweden/12/2003_H2N3
2787_A/Queensland/20/2001_H3N2
2319_A/Florida/ur060355/2007_H1N1
2994_A/Siena/6/1991_H3N2
CY035499_A/chicken/New_York/Sg-00273/1995_H2N2
39212_A/mallard/Alberta/289/2009_H2N9
4225_A/Illinois/ur060567/2007_H3N2
2693_A/Albany/8/1967_H2N2
130_A/swine/OH/511445/2007_H1N1
134_A/swine/England/wvl15/1997_H1N1
2965_A/Hongkong/2/88_H3N2
2704_A/Albany/1/1968_H2N2
1081_A/poultry/Italy/373/1997_H5N2
3472_A/Albany/3/1969_H3N2
151_A/swine/MI/pu243/04_H3N1
952_A/chicken/Kalasin/niah316/2004_H5N1
39495_A/mallard/Netherlands/14/2001_H2N3
CY003959_A/mallard/Alberta/202/1996_H2N5
851_A/turkey/Israel/345/2006_H5N1
603_A/mallard/Minnesota/283/1999_H3N8
798_A/duck/Shandong/93/2004_H5N1
766_A/chicken/Hebei/718/2001_H5N1
3146_A/Dunedin/1/2002_H3N2
GU050764_A/blue-winged_teal/Texas/82/2001_H2N1
39205_A/mallard/Alberta/881/1984_H2N3
CY032260_A/Krasnodar/101/1959_H2N2
FJ686713_A/mallard/Maryland/319/2003_H2N3
CY032292_A/Johannesburg/617/1967_H2N2
FJ686737_A/mallard/Ohio/365/2003_H2N1
JN596872_A/Krasnodar/101/1959_H2N2
CY077738_A/Netherlands/001M/1958_H2N2
A/swine/Hong_Kong/NS857/2001_H1N2
FJ686801_A/mallard/Maryland/296/2003_H2N3
EU557409_A/northern_pintail/Alaska/44183-123/2006_H2N3
CY042275_A/chicken/New_Jersey/Sg-00268/1995_H2N2
2670_A/Korea/426/68_H2N2
CY102267_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
FJ686809_A/mallard/Maryland/314/2003_H2N3
2004_A/South_Canterbury/159/2001_H1N1
CY101389_A/laughing_gull/New_Jersey/798/1986_H2N7
1667_A/mallard/ALB/194/1992_H8N4
A/Beijing/12/1964_H2N2
941_A/swan/Slovenia/760/2006_H5N1
849_A/chicken/India/niv33491/06_H5N1
1584_A/chicken/SK/hr00011/2007_H7N3
AY209947_A/Ann_Arbor/7/1967_H2N2
1185_A/gray_teal/Australia/1/1979_H6N1
1781_A/chicken/Osaka/aq48/97_H9N2
CY039681_A/env/California/7279/2008_H2N3
349_A/pintail_duck/ALB/238/1979_H1N1
404_A/duck/NC/91347/01_H1N2
156_A/swine/Ontario/33853/2005_H3N2
39169_A/mallard/Stralsund/41-4/1981_H2N1
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
706_A/mallard/Ohio/178/1990_H4N6
175_A/swine/Spain/39139/2002_H3N2
39536_A/mallard/Netherlands/12/2008_H2N3
397_A/mallard/MD/199/2003_H1N1
CY097381_A/mallard/Wisconsin/2785/2009_H2N3
1880_A/Japan/af07/2008_H1N1
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
4409_A/Hongkong/1073/99_H9N2
51_A/swine/Iowa/1/1976_H1N1
GU050757_A/blue-winged_teal/Texas/71/2001_H2N1
GU050840_A/ruddy_turnstone/Delaware/1488/2002_H2N9
1718_A/chicken/China/guangxi1/2000_H9N2
39191_A/mallard/New_York/66861/1978_H2N3
2962_A/Hongkong/6/85_H3N2
AY422039_A/duck/Hokkaido/107/01_H2N3
3454_A/TW/3565/02_H3N2
1730_A/wild_duck/Nanchang/20480/2000_H9N2
39513_A/mallard/Sweden/84/2003_H2N3
CY020420_A/Albany/2/1968_H2N2
3496_A/Albany/42/1975_H3N2
2964_A/Hongkong/7/87_H3N2
M73521_A/Singapore/1/1957_H2N2
CY034083_A/Singapore/1-MA12D/1957_H2N2
39172_A/duck/Rugen/79-6/1981_H2N3
39537_A/mallard/Netherlands/1/2010_H2N3
1883_A/Malaysia/54/_H1N1
503_A/chicken/NY/1160212/1998_H3N2
1823_A/Henry/1936_H1N1
2995_A/Siena/3/1995_H3N2
AB275617_A/tern/Australia/1378/2004_H2N5
CY034059_A/Singapore/1-MA12/1957_H2N2
358_A/pigeon/MN/1407/1981_H1N1
2686_A/Albany/5/1958_H2N2
39207_A/pintail/Alberta/22/1997_H2N9
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
39521_A/mallard/Sweden/72/2005_H2N9
327_A/gull/Maryland/704/1977_H13N6
CY004561_A/herring_gull/DE/692/1988_H2N8
411_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
39144_A/avian/Massachusetts/25756/1990_H2N2
2988_A/Hongkong/hku79/2005_H3N2
2938_A/Hongkong/19ma212/1968_H3N2
2741_A/Queensland/4/2000_H3N2
3054_A/Nelson_Marlborough/1/2000_H3N2
4305_A/New_York/ur070133/2008_H3N2
3002_A/Yucatan/me6057/2003_H3N2
2607_A/England/494/2006_H1N1
CY035570_A/chicken/New_York/Sg-00293/1996_H2N2
993_A/quail/Nakhonpathom/niah7562/2005_H5N1
2103_A/Lackland/7/1978_H1N1
534_A/mallard_duck/ALB/712/1978_H3N3
M73524_A/Korea/426/1968_H2N2
3092_A/Auckland/610/2002_H3N2
FJ686785_A/mallard/Maryland/233/2001_H2N3
1265_A/mallard_duck/ALB/294/1987_H6N2
JF327334_A/duck/OH/492493/2007_H2N3
39518_A/mallard/Sweden/51/2005_H2N3
658_A/mallard/Alberta/300/1977_H4N3
39137_A/mallard/Potsdam/177-6/1983_H2N2
830_A/chicken/Egypt/22531/2006_H5N1
2907_A/Nanjing/28/84_H3N2
1170_A/duck/Potsdam/22164/1984_H5N6
3450_A/Leningrad/360/1986_H3N2
CY077575_A/mallard/New_Zealand/1613-39/2004_H2N7
805_A/chicken/Hebei/326/2005_H5N1
CY022004_A/Albany/4/1967_H2N2
1085_A/turkey/Italy/1325/2005_H5N2
CY101481_A/ruddy_turnstone/Delaware/519/1988_H2N1
53_A/swine/Kentucky/1/1976_H1N1
39501_A/mallard/Sweden/111/2002_H2N7
CY042911_A/mallard/Minnesota/Sg-00692/2008_H2N3
171_A/swine/Nordkirchen/idt1993/2003_H3N2
AY209934_A/Chile/13/57_H2N2
AY209942_A/Albany/1/65_H2N2
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
2471_A/Oregon/ur060291/2007_H1N1
1725_A/chicken/Heilongjiang/35/00_H9N2
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
1320_A/mallard/Ohio/653/2002_H6N2
659_A/blue-winged_teal/ALB/136/1990_H4N3
AY209948_A/England/10/67_H2N2
775_A/duck/Shanghai/xj/2002_H5N1
1644_A/chicken/Victoria/1976_H7N7
M81587_A/Leningrad/134/47/1957_H2N2
A/Tashkent/1046/1967_H2N2
CY005813_A/gull/Maryland/19/1977_H2N9
AY422040_A/duck/Hokkaido/17/2001_H2N3
39489_A/mallard/Sweden/68735/2007_H2N2
GU050582_A/ruddy_turnstone/Delaware/96/2002_H2N9
64_A/swine/Arizona/148/1977_H1N1
A/Japan/170/1962_H2N2
1090_A/chicken/Jalisco/14589660/1994_H5N2
CY018884_A/green-winged_teal/Ohio/175/1986_H2N1
CY077456_A/mallard/New_Zealand/449-94/2004_H2N3
A/swine/Hong_Kong/NS29/2009_H1N1
1577_A/mallard/Alberta/24/01_H7N3
1207_A/chicken/Taiwan/na3/98_H6N1
1650_A/chicken/Germany/r28/03_H7N7
2943_A/Hongkong/46/71_H3N2
3148_A/South_Canterbury/37/2002_H3N2
1877_A/Siena/10/1989_H1N1
39192_A/mallard/Alberta/309/1979_H2N3
2711_A/Northern_Territory/60/1968_H3N2
AB275858_A/tern/Australia/91/2004_H2N5
29_A/swine/Spain/53207/2004_H1N1
2658_A/Singapore/1/1957_H2N2
1142_A/mallard/Maryland/789/2002_H5N2
772_A/chicken/Jilin/hf/2002_H5N1
299_A/mallard_duck/Alberta/342/1983_H12N1
CY014836_A/guinea_fowl/New_York/20221-11/1995_H2N2
1428_A/duck/Tasmania/277/2007_H7N2
1146_A/ruddy_turnstone/DE/313/2003_H5N2
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8
2736_A/New_South_Wales/36/2000_H3N2
1986_A/Canterbury/51/2001_H1N1
CY045294_A/mallard/Quebec/11063/2006_H2N3
3477_A/Memphis/1/71_H3N2
3072_A/Auckland/607/2001_H3N2
EU742651_A/gull/Maryland/19/1977_H2N9
1787_A/chicken/Osaka/aq19/2001_H9N2
FJ517274_A/mallard/MN/506/2000_H2N3
753_A/chicken/Afghanistan/1207/2006_H5N1
1433_A/quail/PA/20304/1998_H7N2
1658_A/blue-winged_teal/Ohio/566/2006_H7N9
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2
3056_A/Waikato/16/2000_H3N2
1767_A/chicken/Israel/1953/2004_H9N2
A/swine/Hong_Kong/NS1179/2007_H1N1
862_A/crow/Osaka/102/2004_H5N1
2117_A/Baylor/11735/82_H1N1
39530_A/mallard/Netherlands/12/1999_H2N9
2088_A/Albany/4835/1948_H1N1
CY035482_A/chicken/New_Jersey/Sg-00267/1995_H2N2
1604_A/mallard/Netherlands/12/2000_H7N3
39206_A/mallard/Alberta/356/1988_H2N3
DQ009923_A/Canada/720/2005_H2N2
460_A/mallard/Maryland/232/2001_H2N3
CY014983_A/Japan/305/1957_H2N2
A/Moscow/1019/1965_H2N2
929_A/chicken/Moscow/2/2007_H5N1
1818_A/ruddy_turnstone/DE/773/1988_H9N6
JF327342_A/chicken/OH/494832/2007_H2N3
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
3320_A/Wellington/38/2004_H3N2
A/swine/Hong_Kong/9656/2001_H1N1
CY003894_A/sanderling/New_Jersey/766/1986_H2N7
FJ357090_A/mallard/MN/51/1998_H2N3
A/Victoria/5/1968_H2N2
1178_A/turkey/Ireland/1378/1983_H5N8
1099_A/mallard/Wisconsin/944/1982_H5N2
3155_A/Wellington/66/2002_H3N2
CY033337_A/northern_shoveler/California/HKWF1128/2007_H2N7
2115_A/Baylor/4052/1981_H1N1
1432_A/chicken/PA/19241/1997_H7N2
39505_A/mallard/Sweden/32/2002_H2N3
430_A/chicken/PA/2981014/2004_H2N2
159_A/swine/Heilongjiang/1/05_H3N2
GU050575_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3
39150_A/chicken/Jena/4836/1983_H2N2
AB275625_A/tern/Australia/1363/2004_H2N5
1092_A/chicken/Chis/15224/1997_H5N2
964_A/open-billed_stork/Suphanburi/tsd0912f/2004_H5N1
114_A/swine/Iowa/2/1987_H1N1
3909_A/New_York/439/2000_H3N2
1779_A/turkey/Israel/89/2005_H9N2
1734_A/chicken/Heilongjiang/48/01_H9N2
FJ686777_A/mallard/Maryland/232/2001_H2N3
16_A/swine/Tianjin/1/04_H1N1
202_A/swine/Guangdong/wxl/2004_H9N2
966_A/chicken/Suphanburi/niah108192/2005_H5N1
1426_A/duck/Mongolia/47/2001_H7N1
AY422041_A/duck/Hokkaido/86/01_H2N3
CY021132_A/mallard/Ohio/37/1986_H2N1
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
CY032268_A/Cottbus/1/1964_H2N2
2100_A/California/10/1978_H1N1
2641_A/Cottbus/1/1964_H2N2
AY209943_A/Kumamoto/1/1965_H2N2
1645_A/chicken/Victoria/1/1985_H7N7
2096_A/New_Jersey/1976_H1N1
M81581_A/Leningrad/134/17/1957_H2N2
2282_A/Michigan/ur060015/2006_H1N1
1875_A/India/6263/1980_H1N1
2648_A/Japan/305/57_H2N2
A/Korea/426/1968_H2N2
915_A/duck/Kurgan/8/2005_H5N1
A/swine/Hong_Kong/554/2003_H1N2
2288_A/Alabama/ur060536/2007_H1N1
AY209937_A/Victoria/15681/59_H2N2
1476_A/chicken/CT/2604132/2003_H7N2
AY209940_A/Japan/170/62_H2N2
1171_A/mallard/Denmark/64650/03_H5N7
A/Zhang/4/1957_H2N2
142_A/swine/Cloppenburg/idt4777/2005_H1N2
196_A/swine/Shandong/2/03_H5N1
204_A/swine/Jiangxi/wx2/2004_H9N2
A/Czech_Republic/1/1966_H2N2
1717_A/chicken/Ningxia/4/99_H9N2
1710_A/chicken/Shijiazhuang/2/98_H9N2
A/swine/Hong_Kong/294/2009_H1N2
914_A/chicken/Tula/4/05_H5N1
1120_A/avian/NY/53726/2000_H5N2
140_A/swine/Guangxi/13/2006_H1N2
FJ686761_A/mallard/Maryland/228/2001_H2N3
46_A/swine/Wisconsin/2/1970_H1N1
2878_A/South_Australia/61/2005_H3N2
3085_A/Wellington/22/2001_H3N2
GQ257518_A/mallard/Maryland/333/2003_H2N3
2947_A/Hongkong/33/73_H3N2
746_A/turkey/CA/358533/2005_H4N8
39488_A/mallard/Sweden/58451/2006_H2N2
2895_A/Ontario/1252/2007_H3N2
1148_A/mallard/Maryland/897/2004_H5N2
39168_A/mallard/Stralsund/41-6/1981_H2N1
139_A/swine/Zhejiang/1/2004_H1N2
126_A/swine/Memphis/1/1990_H1N1
2814_A/Western_Australia/36/2002_H3N2
GU050799_A/ruddy_turnstone/Delaware/1134/2002_H2N1
374_A/duck/NJ/771770/1995_H1N1
147_A/swine/Saraburi/niah13021/2005_H1N2
860_A/chicken/Yamaguchi/7/2004_H5N1
CY032276_A/Guiyang/1/1957_H2N2
CY045286_A/mallard/Quebec/10969/2006_H2N3
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
3476_A/Albany/6/1970_H3N2
AY209949_A/Georgia/1/1967_H2N2
937_A/chicken/Primorje/1/2008_H5N1
CY031586_A/Ann_Arbor/23/1957_H2N2
366_A/turkey/NC/19762/1988_H1N1
1100_A/turkey/TX/14082/1982_H5N2
1792_A/chicken/Yokohama/aq144/2001_H9N2
1785_A/duck/Hokkaido/9/99_H9N2
CY035596_A/chicken/New_York/Sg-00300/1997_H2N2
67_A/swine/Nebraska/123/1977_H1N1
1110_A/chicken/NY/14009/1993_H5N2
EU258950_A/swine/Missouri/4296424/2006_H2N3
198_A/swine/Henan/wy/2004_H5N1
39149_A/chicken/Jena/4705/1984_H2N2
475_A/herring_gull/Delaware/471/1986_H2N7
129_A/swine/Maryland/23239/1991_H1N1
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8
1709_A/chicken/Henan/5/98_H9N2
270_A/sharp-tailed_sandpiper/Australia/6/2004_H11N9
143_A/swine/Doetlingen/idt4735/2005_H1N2
1281_A/duck/New_York/16873/1999_H6N2
CY005437_A/duck/Nanchang/2-0486/2000_H2N9
HM059929_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
923_A/common_gull/Chany/p/2006_H5N1
131_A/swine/England/wvl7/1992_H1N1
2462_A/Oklahoma/ur060063/2007_H1N1
AF268113_A/Shorebird/Delaware/122/97_H2N1
132_A/swine/England/wvl10/1993_H1N1
2428_A/Mississippi/ur060378/2007_H1N1
2070_A/TW/130/96_H1N1
65_A/swine/Iowa/1/1977_H1N1
1796_A/chicken/Pakistan/2/99_H9N2
CY045811_A/Japan/305/1957_H2N2
765_A/duck/Anyang/avl1/2001_H5N1
1106_A/black_duck/New_York/184/1988_H5N2
3179_A/Canterbury/412/2003_H3N2
867_A/whooperswan/Hokkaido/1/2008_H5N1
3084_A/Waikato/105/2001_H3N2
2680_A/Ann_Arbor/23/1957_H2N2
A/Taiwan/1/1964_H2N2
1388_A/chicken/Italy/4789/1999_H7N1
3772_A/New_York/541/1998_H3N2
1065_A/duck/Vietnam/ncvd06/2005_H5N1
1749_A/chicken/Hebei/l1/2006_H9N2
GU050859_A/ruddy_turnstone/New_Jersey/1780/2002_H2N9
47_A/swine/Wisconsin/1/1971_H1N1
CY020388_A/Albany/26/1957_H2N2
1806_A/turkey/TX/4181/1981_H9N2
GU053527_A/mallard/Maryland/242/2001_H2N2
2023_A/West_Coast/33/2001_H1N1
A/swine/Hong_Kong/1110/2006_H1N2
1814_A/duck/HK/147/1977_H9N6
956_A/duck/Angthong/niah8246/2004_H5N1
2653_A/Moscow/1019/1965_H2N2
39183_A/duck/Nanchang/2-0485/2000_H2N9
3529_A/Memphis/1/81_H3N2
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
CY035486_A/duck/Pennsylvania/Sg-00269/1995_H2N3
39142_A/duck/New_Jersey/7872-27/1995_mixed
3654_A/New_York/685/1995_H3N2
873_A/chicken/Kuwait/kisr7/2007_H5N1
39189_A/black_duck/New_Jersey/1580/1978_H2N3
109_A/swine/Iowa/1/1985_H1N1
2710_A/Tashkent/1046/1967_H2N2
931_A/chicken/Rostov/221/2007_H5N1
1262_A/pintail_duck/ALB/111/1985_H6N2
A/Canada-ON/RV1527/2009_H1N1
3489_A/Memphis/105/72_H3N2
731_A/duck/Victoria/5384/2002_H4N8
912_A/chicken/Omsk/14/05_H5N1
A/Tokyo/3/1967_H2N2
859_A/chicken/Oita/8/2004_H5N1
EF633442_A/Leningrad/134/47/TS+18/1957_H2N2
1733_A/chicken/Guangdong/56/01_H9N2
AY180768_A/duck/Nanchang/4-184/2000_H2N9
922_A/chicken/Krasnodar/123/06_H5N1
4334_A/Shanghai/1/2006_H5N1
CY032252_A/Potsdam/2/1965_H2N2
2823_A/Queensland/39/2003_H3N2
4337_A/Jiangsu/2/2007_H5N1
675_A/blue-winged_teal/ALB/293/1994_H4N6
3538_A/Memphis/7/85_H3N2
27_A/swine/Spain/50047/2003_H1N1
3993_A/Memphis/31/03_H3N2
39532_A/mallard/Netherlands/37/2008_H2N3
145_A/swine/Saitama/1996_H1N2
2688_A/Albany/1/1960_H2N2
1874_A/Hongkong/117/77_H1N1
816_A/duck/Yunnan/5310/2006_H5N1
180_A/swine/Udonthani/niah464/2004_H3N2
A/swine/Hong_Kong/NS623/2002_H1N2
1662_A/pintail_duck/Alberta/114/1979_H8N4
363_A/turkey/SD/7034/1986_H1N1
100_A/swine/Tennessee/8/1978_H1N1
CY035477_A/chicken/New_Jersey/Sg-00264/1995_H2N2
3616_A/New_York/720/1994_H3N2
3233_A/Ashburton/280/2004_H3N2
403_A/mallard_duck/New_York/170/1982_H1N2
1332_A/shearwater/Australia/1/1973_H6N5
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
A/swine/Hong_Kong/103/1993_H1N1
39185_A/duck/Nanchang/4-190/2000_H2N9
1238_A/chicken/Taiwan/a342/05_H6N1
GU050785_A/ruddy_turnstone/Delaware/669/2002_H2N1
795_A/chicken/Jilin/9/2004_H5N1
3390_A/Southland/5/2005_H3N2
A/Potsdam/2/1965_H2N2
338_A/shorebird/Delaware/168/06_H16N3
1193_A/duck/Hongkong/d73/1976_H6N1
39500_A/mallard/Sweden/109/2002_H2N7
1859_A/Beijing/262/1995_H1N1
356_A/duck/Italy/69238/2007_H1N1
158_A/swine/Guangdong/1/2002_H3N2
39184_A/duck/Nanchang/2-0492/2000_H2N9
477_A/sanderling/NJ/766/1986_H2N7
39208_A/wild_duck/Shantou/992/2000_H2N8
767_A/duck/Guangxi/xa/2001_H5N1
GU050736_A/mallard/Minnesota/27/1998_H2N2
587_A/duck/Hokkaido/8/80_H3N8
A/Netherlands/65/1963_H2N2
307_A/mallard/Ohio/409/1988_H12N5
1102_A/chicken/VA/40018/1984_H5N2
GQ257526_A/mallard/Maryland/338/2003_H2N3
AY209939_A/Panama/1/61_H2N2
938_A/falcon/Saudi_Arabia/d1795/2005_H5N1
1618_A/turkey/Minnesota/1200/1980_H7N3
CY035085_A/Netherlands/56/1963_H2N2
559_A/ruddy_turnstone/NJ/335/2005_H3N6
4271_A/California/ur070019/2008_H3N2
1808_A/chicken/Dubai/338/2001_H9N2
4344_A/Hongkong/213/2003_H5N1
1613_A/chicken/Rawalpindi/narc72/2002_H7N3
CY043316.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
2091_A/Albany/13/1951_H1N1
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
CY021820_A/Albany/1/1958_H2N2
693_A/duck/Shiga/8/2004_H4N6
4342_A/HK/212/03_H5N1
1285_A/chicken/CA/431/2000_H6N2
1203_A/duck/Taiwan/526/72_H6N1
CY095187_A/duck/New_York/53294-6/2005_H2N3
2905_A/Nanjing/2/82_H3N2
AY633203_A/mallard/Alberta/205/1998_H2N3
3274_A/Christchurch/14/2004_H3N2
3553_A/Memphis/7/90_H3N2
1707_A/chicken/Shenzhen/9/97_H9N2
1206_A/chicken/Taiwan/824/97_H6N1
1623_A/black_duck/Ohio/415/2001_H7N3
225_A/green-winged_teal/LA/169gw/1988_H10N7
777_A/chicken/Hubei/wo/2003_H5N1
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2
39211_A/mallard/Alberta/297/2007_H2N9
1561_A/chicken/New_York/194954/2006_H7N2
1624_A/blue-winged_teal/Ohio/658/2004_H7N3
939_A/falcon/Saudi_Arabia/d1936/2007_H5N1
GU050568_A/sanderling/Delaware/882/2002_H2N1
39527_A/mallard/Sweden/107/2005_H2N3
2706_A/Berkeley/1/1968_H2N2
898_A/chicken/Nigeria/og11/2007_H5N1
844_A/grey_heron/Hongkong/1046/2008_H5N1
CY103526_A/mallard/Alberta/417/2009_H2N3
3149_A/Waikato/21/2002_H3N2
CY003929_A/laughing_gull/New_Jersey/798/1986_H2N7
CY077894_A/Rotterdam/1957_H2N2
39221_A/gull/Maryland/18/1977_H2N9
3399_A/Waikato/6/2005_H3N2
44_A/swine/Wisconsin/2/1966_H1N1
3632_A/Memphis/24/95_H3N2
452_A/duck/Germany/1215/1973_H2N3
2067_A/USSR/46/1979_H1N1
943_A/duck/Korea/esd1/03_H5N1
CY076807_A/northern_shoveler/California/JN586/2006_H2N9
GU050638_A/ruddy_turnstone/Delaware/1252/2002_H2N9
3546_A/Memphis/5/88_H3N2
3206_A/South_Canterbury/433/2003_H3N2
34_A/swine/Chachoengsao/niah587/2005_H1N1
1103_A/goose/OH/229112/1986_H5N2
1583_A/Canada_goose/BC/3752/2007_H7N3
39201_A/mallard/Pennsylvania/9001/1984_H2N6
924_A/grebe/Tyva/tyv061/2006_H5N1
2973_A/Hongkong/hku22/2004_H3N2
1786_A/chicken/Kobe/aq26/2001_H9N2
804_A/chicken/Guangdong/1/2005_H5N1
A/North_Carolina/1/1968_H2N2
882_A/bar-headed_goose/Mongolia/1/05_H5N1
422_A/ruddy_turnstone/Delaware/34/1993_H2N1
160_A/swine/Shandong/3/2005_H3N2
523_A/mallard/Maryland/691/2005_H3N2
32_A/swine/Chonburi/niah9469/2004_H1N1
39202_A/mallard/Alberta/257/1984_H2N3
652_A/mallard_duck/ALB/630/1984_H4N2
3452_A/Korea/af05/2008_H3N2
963_A/open-billed_stork/Nakhonsawan/bbd0404f/2004_H5N1
CY020548_A/Albany/1/1959_H2N2
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
135_A/swine/England/wvl16/1998_H1N1
CY041337_A/mallard/Sweden/45/2005_H2N3
1456_A/chicken/NY/1192567/2001_H7N2
CY042283_A/chicken/New_Jersey/Sg-00276/1995_H2N2
578_A/duck/Victoria/1992_H3N8
1858_A/Tientsin/78/1977_H1N1
2098_A/Albany/20/1978_H1N1
1183_A/chicken/Italy/22a/1998_H5N9
752_A/mallard_duck/New_York/180/1986_H4N9
682_A/duck/Czechoslovakia/1956_H4N6
1724_A/chicken/Hebei/31/00_H9N2
CY003951_A/mallard/Alberta/201/1996_H2N3
2099_A/Arizona/14/1978_H1N1
A/Ann_Arbor/23/1957_H2N2
2078_A/Bel/1942_H1N1
CY035478_A/guinea_fowl/New_Jersey/Sg-00265/1995_H2N2
39507_A/mallard/Sweden/57/2002_H2N3
486_A/gull/MD/19/1977_H2N9
1087_A/chicken/Ibaraki/1/2005_H5N2
39508_A/mallard/Sweden/70/2002_H2N3
HM589202_A/turkey/CA/1797/2008_H2N8
760_A/goose/Guangdong/1/96_H5N1
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
1271_A/duck/Kingmen/e322/04_H6N2
1452_A/chicken/NJ/1188785/2001_H7N2
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
565_A/wedge-tailed_shearwater/Western_Australia/405/1977_H3N8
1588_A/turkey/Italy/9742/2002_H7N3
470_A/mallard/ALB/202/1996_H2N5
39490_A/mallard/Sweden/68597/2007_H2N2
2025_A/Auckland/619/2005_H1N1
CY045795_A/North_Carolina/1/1963_H2N2
AY209945_A/Panama/1/66_H2N2
CY020412_A/Albany/3/1967_H2N2
GU050610_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
819_A/chicken/Hubei/2856/2007_H5N1
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
1784_A/parakeet/Narita/92a/98_H9N2
2906_A/Nanjing/36/83_H3N2
39171_A/duck/Rugen/78-6/1981_H2N3
220_A/mallard/Alberta/208/2000_H10N7
1568_A/chicken/Queensland/1994_H7N3
2650_A/Krasnodar/101/1959_H2N2
39499_A/mallard/Sweden/99/2002_H2N3
1668_A/duck/Yangzhou/2/2005_H8N4
4407_A/Canada/rv504/2004_H7N3
624_A/mallard/Interior_Alaska/2/2007_H3N8
FJ686753_A/mallard/Maryland/226/2001_H2N3
39535_A/mallard/Netherlands/29/2010_H2N3
CY020404_A/Albany/7/1967_H2N2
30_A/swine/Ratchaburi/niah1481/2000_H1N1
535_A/mallard/ALB/394/1988_H3N3
CY035496_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
3000_A/Kuwait/af03/2008_H3N2
1663_A/mallard_duck/Alberta/7/1987_H8N4
3247_A/Canterbury/12/2004_H3N2
4405_A/Thailand/676/2005_H5N1
497_A/turkey/Ontario/31232/2005_H3N2
4383_A/Indonesia/cdc625l/2006_H5N1
CY035480_A/duck/New_Jersey/Sg-00266/1995_H2N2
1466_A/chicken/PA/1490921/2002_H7N2
1752_A/chicken/Zhejiang/hj/2007_H9N2
AY180757_A/Duck/Nanchang/2-0492/2000_H2N9
2581_A/Virginia/ur060360/2007_H1N1
2097_A/Wisconsin/301/1976_H1N1
CY039390_A/mallard/Alberta/12017/2005_H2N3
CY015142_A/ruddy_turnstone/Delaware/34/1993_H2N1
305_A/pintail/Alberta/49/2003_H12N5
192_A/swine/Ontario/42729a/01_H3N3
48_A/swine/Illinois/1/1975_H1N1
2605_A/Christshospital/157/1982_H1N1
3145_A/Canterbury/81/2002_H3N2
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
2642_A/Potsdam/2/1965_H2N2
39210_A/mallard/Alberta/242/2004_H2N3
AB275411_A/tern/Australia/1390/2004_H2N5
1607_A/chicken/Pakistan/34668/1995_H7N3
1635_A/turkey/England/1963_H7N3
3491_A/Memphis/3/73_H3N2
1073_A/duck/Potsdam/14026/1986_H5N2
961_A/open-billed_stork/Bangkok/lbd0511f/04_H5N1
GU050743_A/red_knot/Delaware/441/2002_H2N3
EU258942_A/swine/Missouri/2124514/2006_H2N3
2997_A/Genoa/1/2002_H3N2
39_A/swine/Wisconsin/1/1961_H1N1
2913_A/Nanchang/58/94_H3N2
2909_A/Beijing/32/1992_H3N2
1105_A/turkey/MN/40550/1987_H5N2
A/Ann_Arbor/6/1960_H2N2
271_A/mallard_duck/ALB/294/1977_H11N9
3282_A/Tairawhiti/369/2004_H3N2
1853_A/Chile/1/83_H1N1
CY039712_A/env/California/7335/2008_H2N3
194_A/swine/Fujian/f1/2001_H5N1
803_A/bar-headed_goose/Qinghai/62/05_H5N1
1350_A/sanderling/DE/1258/1986_H6N6
3916_A/New_York/402/2001_H3N2
500_A/duck/NY/6874/1978_H3N2
1437_A/chicken/NJ/162246/1999_H7N2
1614_A/turkey/Oregon/1971_H7N3
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
39134_A/mallard/MT/Y61/_H2N2
1715_A/chicken/Guangxi/4/1999_H9N2
1088_A/duck/Malaysia/f1180804/2004_H5N2
A/Georgia/1/1963_H2N2
39187_A/swan/Maryland/206/1986_H2N7
CY003943_A/mallard/Alberta/353/1988_H2N3
3508_A/Albany/4/1977_H3N2
981_A/open-billed_stork/Nakhonsawan/bbd2616f/2005_H5N1
CY036570_A/avian/New_York/Sg-00425/2004_H2N2
7_A/swine/Ontario/3/1981_H1N1
2893_A/Brisbane/10/2007_H3N2
2077_A/Hickox/1940_H1N1
3567_A/New_York/764/1993_H3N2
792_A/chicken/Henan/13/2004_H5N1
CY022020_A/Albany/20/1957_H2N2
39182_A/duck/Pennsylvania/9411697/1996_H2N3
2026_A/Otago/5/2005_H1N1
1304_A/chicken/CA/6643/2001_H6N2
1647_A/goose/Leipzig/1877/1979_H7N7
308_A/ruddy_turnstone/DE/1444/2000_H12N5
39516_A/mallard/Sweden/43/2005_H2N9
CY078698_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
2842_A/Queensland/44/2004_H3N2
850_A/cygnus_cygnus/Iran/754/2006_H5N1
2613_A/England/26/2008_H1N1
527_A/turkey/MN/366767/2005_H3N2
3335_A/Whanganui/386/2004_H3N2
39496_A/mallard/Netherlands/13/2001_H2N9
996_A/chicken/Phichit/niah606988/2006_H5N1
1225_A/chicken/Taiwan/408/02_H6N1
362_A/blue-winged_teal/LA/b228/1986_H1N1
1077_A/turkey/Italy/1980_H5N2
1753_A/duck/Hongkong/702/1979_H9N2
829_A/cygnus_olor/Croatia/1/2005_H5N1
2942_A/Hongkong/3/69_H3N2
CY003921_A/herring_gull/DE/703/1988_H2N8
39214_A/mallard/Alberta/319/2009_H2N3
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
CY097210_A/American_green-winged_teal/Illinois/2479/2009_H2N3
780_A/duck/China/e3192/03_H5N1
2165_A/New_York/29241/1986_H1N1
224_A/mallard_duck/Minnesota/19/1979_H10N7
4027_A/New_York/267/2003_H3N2
CY079371_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
GU050596_A/ruddy_turnstone/New_Jersey/398/2002_H2N9
2080_A/AA_Marton/1943_H1N1
286_A/blue-winged_teal/Ohio/101/1993_H11N9
39512_A/mallard/Sweden/81/2003_H2N3
1101_A/chicken/Pennsylvania/1/1983_H5N2
CY003870_A/laughing_gull/New_Jersey/75/1985_H2N9
997_A/chicken/Thailand/icrc213/2007_H5N1
1322_A/Japanese_quail/CA/k0401010/2004_H6N2
A/Netherlands/B1/68_H2N2
861_A/crow/Kyoto/53/2004_H5N1
CY079483_A/mallard/Wisconsin/08OS2841/2008_H2N3
1205_A/chicken/Taiwan/g23/87_H6N1
CY034067_A/Singapore/1-MA12A/1957_H2N2
AB478620_A/duck/Hokkaido/W259/2005_H2N5
1824_A/Melbourne/35_H1N1
3408_A/Wellington/6/2005_H3N2
39502_A/mallard/Sweden/112/2002_H2N7
886_A/duck/Niger/914/2006_H5N1
2790_A/Western_Australia/15/2001_H3N2
CY003991_A/mallard/Alberta/149/2002_H2N4
39522_A/mallard/Sweden/73/2005_H2N3
1298_A/chicken/California/465/00_H6N2
CY077783_A/Netherlands/056H1/1960_H2N2
1194_A/chicken/Hongkong/17/1977_H6N1
2094_A/Denver/57_H1N1
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
311_A/ruddy_turnstone/NJ/581/2000_H12N5
1580_A/chicken/British_Columbia/04_H7N3
811_A/chicken/Shanxi/2/2006_H5N1
155_A/swine/Manitoba/12707/2005_H3N2
39524_A/mallard/Sweden/91/2005_H2N9
137_A/swine/Ontario/48235/04_H1N2
DQ017495_A/mallard/Potsdam/178-4/1983_H2N2
785_A/goose/Fujian/bb/2003_H5N1
1711_A/chicken/Shanghai/f/98_H9N2
1708_A/duck/Nanjing/1/97_H9N2
825_A/duck/Cotedivoire/178718/2006_H5N1
CY003975_A/mallard/Alberta/205/1998_H2N3
2896_A/Beijing/1/68_H3N2
2111_A/Albany/8/1979_H1N1
CY031602_A/Korea/426/1968_H2N2
38_A/swine/Wisconsin/1/1957_H1N1
CY087799_A/Singapore/1-MA12E/1957_H2N2
1086_A/mallard/Italy/42232/2006_H5N2
CY017700_A/mallard/Ohio/30/1986_H2N1
1760_A/turkey/Israel/810/2001_H9N2
39173_A/duck/Rugen/88-4/1981_H2N3
351_A/blue-winged_teal/Alberta/141/1992_H1N1
35_A/swine/Chonburi/niah589/2005_H1N1
CY101562_A/mallard/Alberta/353/1988_H2N3
2953_A/Hongkong/1/82_H3N2
4175_A/New_York/461/2005_H3N2
1270_A/gull/Moscow/3100/2006_H6N2
2066_A/USSR/90/1977_H1N1
3497_A/Albany/1/1976_H3N2
127_A/swine/California/t9001707/1991_H1N1
CY097341_A/mallard/Wisconsin/2560/2009_H2N3
39174_A/duck/Rugen/88-6/1981_H2N3
20_A/swine/Denmark/wvl9/1993_H1N1
2998_A/Genoa/14/2003_H3N2
824_A/chicken/Ivory_Coast/178735/2006_H5N1
1625_A/mallard/Delaware/418/2005_H7N3
39487_A/mallard/Sweden/58112/2006_H2N2
357_A/turkey/KS/4880/1980_H1N1
39203_A/mallard/Alberta/720/1984_H2N3
4406_A/Vietnam/1203/2004_H5N1
AY209938_A/Ann_Arbor/6/1960_H2N2
759_A/mallard/OH/499/2005_H5N1
2076_A/Phila/1935_H1N1
841_A/little_egret/Hongkong/8550/2007_H5N1
39526_A/mallard/Sweden/103/2005_H2N9
1280_A/green-winged_teal/Ohio/203/1998_H6N2
839_A/egret/Hongkong/7572/03_H5N1
1108_A/turkey/MN/33973/1992_H5N2
AY209950_A/Tokyo/3/1967_H2N2
1765_A/turkey/Israel/1209/2003_H9N2
18_A/swine/Henan/1/06_H1N1
GU053520_A/mallard/Maryland/324/2003_H2N3
CY035513_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
2996_A/Siena/1/1997_H3N2
CY014559_A/mallard/Alberta/323/1988_H2N1
104_A/swine/Wisconsin/629/1980_H1N1
141_A/swine/Shanghai/1/2007_H1N2
1705_A/chicken/Guangdong/6/97_H9N2
CY005420_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
23_A/swine/Kyoto/3/1979_H1N1
CY033987_A/Georgia/1/1967_H2N2
CY041241_A/mallard/Netherlands/14/2007_H2N2
2912_A/Shangdong/9/1993_H3N2
GU168166_A/northern_pintail/Alaska/44339-624/2007_H2N3
39194_A/mallard/Alberta/202/1980_H2N3
FJ686705_A/mallard/Maryland/301/2003_H2N3
437_A/mallard/ALB/205/1998_H2N3
918_A/goose/Krasnoozerskoe/627/05_H5N1
CY087807_A/Japan/305-MA12/1957_H2N2
429_A/guinea_fowl/New_York/2022111/1995_H2N2
812_A/duck/Hubei/hangmei01/2006_H5N1
1000_A/chicken/Crimea/8/2005_H5N1
2166_A/Texas/29223/1986_H1N1
2794_A/Queensland/22/2002_H3N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
372_A/quail/IN/38685/1993_H1N1
39143_A/chicken/Connecticut/13657/1990_H2N2
2999_A/Hiroshima/52/2005_H3N2
2687_A/Albany/1/1959_H2N2
781_A/duck/Guangxi/12/2003_H5N1
FJ357084_A/mallard/MN/14/1998_H2N3
3457_A/TW/3286/03_H3N2
1655_A/mallard/Ohio/421/1987_H7N8
CY036577_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
M81575_A/Leningrad/134/1957_H2N2
200_A/swine/Korea/c13/2008_H5N2
396_A/mallard/MD/406/2002_H1N1
39497_A/mallard/Sweden/6/2002_H2N3
A/swine/Hong_Kong/8512/2001_H1N1
A/Leningrad/29/1963_H2N2
39188_A/mallard/Ontario/56/1976_H2N3
3460_A/TW/875/04_H3N2
1255_A/Eurasian_coot/Western_Australia/2727/1979_H6N2
GU050806_A/mallard/Minnesota/34/1998_H2N9
119_A/swine/Iowa/17672/1988_H1N1
681_A/mallard/Yanchen/2005_H4N6
CY097001_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
CY042262_A/chicken/New_York/Sg-00260/1995_H2N2
CY033480_A/Berkeley/1/1968_H2N2
39135_A/mallard/Potsdam/176/1983_H2N2
2081_A/Weiss/43_H1N1
2989_A/Siena/3/1988_H3N2
CY064947_A/mallard/Netherlands/5/1999_H2N9
1424_A/chicken/Italy/322/2001_H7N1
4408_A/Netherlands/219/03_H7N7
1279_A/chicken/New_York/1467713/1998_H6N2
4296_A/Kentucky/ur070124/2008_H3N2
39140_A/duck/Hong_Kong/273/1978_H2N2
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
4140_A/New_York/55/2004_H3N2
CY060363_A/mallard/Sweden/6/2002_H2N3
967_A/open-bill_stork/Thailand/vsmu15atg/2005_H5N1
1611_A/chicken/Pakistan/c1998/1998_H7N3
1782_A/parakeet/Chiba/1/97_H9N2
407_A/mallard_duck/New_York/6861/1978_H1N5
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
CY097605_A/mallard/Missouri/132/2009_H2N3
39162_A/mallard/Berlin/452-6/1980_H2N3
1266_A/mallard/Heilongjiang/131/2006_H6N2
3461_A/Bangkok/1/1979_H3N2
116_A/swine/Kansas/3228/1987_H1N1
FJ686817_A/mallard/Maryland/316/2003_H2N3
39504_A/mallard/Sweden/30/2002_H2N5
2163_A/Memphis/1/1984_H1N1
680_A/mallard/Zhalong/88/2004_H4N6
1147_A/chicken/TX/298313/04_H5N2
CY031610_A/Moscow/1019/1965_H2N2
2072_A/TW/4845/99_H1N1
39139_A/mallard/Potsdam/179/1983_H2N2
19_A/swine/Zhejiang/1/2007_H1N1
3503_A/Memphis/108/76_H3N2
39492_A/mallard/Netherlands/31/2006_H2N2
1727_A/chicken/Jiangsu/1/00_H9N2
1750_A/quail/Guangxi/b1/2006_H9N2
CY047671_A/mallard/Quebec/11281/2006_H2N3
CY035599_A/chicken/New_York/Sg-00301/1997_H2N2
891_A/chicken/Nigeria/10478/2006_H5N1
EU743194_A/herring_gull/DE/677/1988_H2N8
821_A/chicken/Hunan/1793/2007_H5N1
CY020396_A/Albany/6/1967_H2N2
1615_A/pheasant/MN/917/1980_H7N3
CY003983_A/mallard/Alberta/226/98_H2N3
3235_A/Bay_of_Plenty/332/2004_H3N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
190_A/swine/Minnesota/593/99_H3N2
CY003999_A/mallard/Alberta/79/2003_H2N3
39147_A/chicken/New_York/29878/1991_H2N2
3542_A/Memphis/5/1986_H3N2
1015_A/chicken/Vietnam/830/2004_H5N1
1240_A/dunlin/Barrow/65/2005_H6N1
1731_A/chicken/Guangdong/10/00_H9N2
1876_A/Roma/1949_H1N1
1283_A/green-winged_teal/Ohio/178/1999_H6N2
CY036822_A/Korea/426/1968_H2N2
2712_A/Victoria/1968_H3N2
FJ686769_A/mallard/Maryland/231/2001_H2N3
133_A/swine/England/wvl11/1994_H1N1
900_A/chicken/Sihala/narc33034/2006_H5N1
364_A/turkey/MO/21939/1987_H1N1
1158_A/tern/South_Africa/1961_H5N3
EU735817_A/chicken/PA/298101-4/2004_H2N2
AB275403_A/tern/Australia/1402/2004_H2N5
1174_A/shorebird/DE/1346/2001_H5N7
4401_A/Thailand/1kan1/2004_H5N1
2113_A/Maryland/2/1980_H1N1
39196_A/pintail_duck/Alberta/211/1980_H2N3
191_A/swine/North_Carolina/2003_H3N2
2950_A/Hongkong/43/75_H3N2
GU050820_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
1738_A/chicken/Guangdong/21/02_H9N2
182_A/swine/Ratchaburi/niah874/2005_H3N2
2945_A/Hongkong/6/72_H3N2
836_A/environment/Hongkong/4376/99_H5N1
39136_A/mallard/Potsdam/177-4/1983_H2N1
1089_A/chicken/Hidalgo/28159232/1994_H5N2
2990_A/Siena/10/1990_H3N2
1899_A/Auckland/590/2000_H1N1
CY020380_A/Albany/4/1958_H2N2
39175_A/mallard/Stralsund/55-4/1981_H2N3
2170_A/Ohio/3559/1988_H1N1
1813_A/ruddy_turnstone/DE/2576/1987_H9N5
3293_A/Waikato/43/2004_H3N2
1429_A/chicken/Hebei/1/2002_H7N2
600_A/duck/NY/13822/1995_H3N8
39151_A/chicken/New_York/4438-3/1995_H2N2
4301_A/Mississippi/ur070100/2008_H3N2
1721_A/chicken/Fujian/25/00_H9N2
1758_A/chicken/Israel/90658/2000_H9N2
????????????
0.01
32_A/swine/Chonburi/niah9469/2004_H1N1
CY017699_A/mallard/Ohio/30/1986_H2N1
CY015146_A/ruddy_turnstone/Delaware/81/1993_H2N1
3282_A/Tairawhiti/369/2004_H3N2
12_A/swine/Alberta/56626/03_H1N1
GU050770_A/ruddy_turnstone/Delaware/262/2002_H2N1
46_A/swine/Wisconsin/2/1970_H1N1
748_A/least_sandpiper/South_Central_Alaska/1/2007_H4N8
FJ686808_A/mallard/Maryland/314/2003_H2N3
1734_A/chicken/Heilongjiang/48/01_H9N2
A/Singapore/1/1957_H2N2
FJ686776_A/mallard/Maryland/232/2001_H2N3
1106_A/black_duck/New_York/184/1988_H5N2
CY014982_A/Japan/305/1957_H2N2
1449_A/chicken/FL/903484/2001_H7N2
3538_A/Memphis/7/85_H3N2
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
64_A/swine/Arizona/148/1977_H1N1
3632_A/Memphis/24/95_H3N2
3335_A/Whanganui/386/2004_H3N2
2653_A/Moscow/1019/1965_H2N2
693_A/duck/Shiga/8/2004_H4N6
807_A/domestic_green-winged_teal/Hunan/79/2005_H5N1
1588_A/turkey/Italy/9742/2002_H7N3
CY095178_A/environment/New_York/46614-2/2005_H2N3
534_A/mallard_duck/ALB/712/1978_H3N3
1705_A/chicken/Guangdong/6/97_H9N2
868_A/domestic_goose/Pavlodar/1/2005_H5N1
GU050825_A/ruddy_turnstone/Delaware/1190/2002_H2N9
3503_A/Memphis/108/76_H3N2
2709_A/North_Carolina/1/1968_H2N2
3155_A/Wellington/66/2002_H3N2
2038_A/Puerto_Rico/8/34_H1N1
850_A/cygnus_cygnus/Iran/754/2006_H5N1
311_A/ruddy_turnstone/NJ/581/2000_H12N5
171_A/swine/Nordkirchen/idt1993/2003_H3N2
A/North_Carolina/1/1968_H2N2
426_A/mallard/Potsdam/1784/83_H2N2
140_A/swine/Guangxi/13/2006_H1N2
2693_A/Albany/8/1967_H2N2
424_A/mallard/Ohio/363/2003_H2N1
179_A/swine/Ratchaburi/niah59/2004_H3N2
CY003958_A/mallard/Alberta/202/1996_H2N5
811_A/chicken/Shanxi/2/2006_H5N1
AX399725_A/Singapore/1/1957_H2N2
603_A/mallard/Minnesota/283/1999_H3N8
1164_A/chicken/TX/1672804/02_H5N3
1330_A/chicken/New_York/28263/1989_H6N3
1723_A/chicken/Guangxi/6/2000_H9N2
2712_A/Victoria/1968_H3N2
39503_A/mallard/Sweden/113/2002_H2N1
2648_A/Japan/305/57_H2N2
759_A/mallard/ON/499/2005_H5N1
53_A/swine/Kentucky/1/1976_H1N1
GU050630_A/ruddy_turnstone/Delaware/1234/2002_H2N9
146_A/swine/Miyazaki/1/2006_H1N2
CY033479_A/Berkeley/1/1968_H2N2
508_A/mallard/MN/68/1999_H3N2
CY103533_A/mallard/Alberta/421/2009_H2N3
DQ017492_A/mallard/Potsdam/178-4/1983_H2N2
3002_A/Yucatan/me6057/2003_H3N2
3450_A/Leningrad/360/1986_H3N2
2077_A/Hickox/1940_H1N1
2893_A/Brisbane/10/2007_H3N2
CY003928_A/laughing_gull/New_Jersey/798/1986_H2N7
3006_A/Canterbury/179/1999_H3N2
144_A/swine/Ehime/1/1980_H1N2
GU050777_A/ruddy_turnstone/Delaware/413/2002_H2N1
1142_A/mallard/Maryland/789/2002_H5N2
FJ686720_A/mallard/Ohio/362/2003_H2N1
2217_A/Memphis/15/2000_H1N1
3476_A/Albany/6/1970_H3N2
1784_A/parakeet/Narita/92a/98_H9N2
2741_A/Queensland/4/2000_H3N2
964_A/open-billed_stork/Suphanburi/tsd0912f/2004_H5N1
AY210024_A/Ann_Arbor/7/1967_H2N2
39205_A/mallard/Alberta/881/1984_H2N3
CY045794_A/North_Carolina/1/1963_H2N2
39174_A/duck/Rugen/88-6/1981_H2N3
3542_A/Memphis/5/1986_H3N2
CY005419_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
39524_A/mallard/Sweden/91/2005_H2N9
27_A/swine/Spain/50047/2003_H1N1
2025_A/Auckland/619/2005_H1N1
1873_A/Nanchang/9/1996_H1N1
CY003861_A/pintail/Alberta/293/1977_H2N9
1623_A/black_duck/Ohio/415/2001_H7N3
CY032275_A/Guiyang/1/1957_H2N2
50_A/swine/Tennessee/1/1975_H1N1
349_A/pintail_duck/ALB/238/1979_H1N1
2736_A/New_South_Wales/36/2000_H3N2
JF327341_A/chicken/OH/494832/2007_H2N3
34_A/swine/Chachoengsao/niah587/2005_H1N1
CY020547_A/Albany/1/1959_H2N2
CY039389_A/mallard/Alberta/12017/2005_H2N3
838_A/CK/HK/yu22/2002_H5N1
192_A/swine/Ontario/42729a/01_H3N3
A/Netherlands/B1/68_H2N2
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
GQ257525_A/mallard/Maryland/338/2003_H2N3
1899_A/Auckland/590/2000_H1N1
1658_A/blue-winged_teal/Ohio/566/2006_H7N9
760_A/goose/Guangdong/1/96_H5N1
4175_A/New_York/461/2005_H3N2
286_A/blue-winged_teal/Ohio/101/1993_H11N9
CY035597_A/chicken/New_York/Sg-00300/1997_H2N2
565_A/wedge-tailed_shearwater/Western_Australia/405/1977_H3N8
1635_A/turkey/England/1963_H7N3
39506_A/mallard/Sweden/33/2002_H2N3
3553_A/Memphis/7/90_H3N2
2823_A/Queensland/39/2003_H3N2
260_A/mallard/Missouri/mo130/2005_H11N3
2686_A/Albany/5/1958_H2N2
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
1146_A/ruddy_turnstone/DE/313/2003_H5N2
1852_A/Brazil/11/1978_H1N1
39526_A/mallard/Sweden/103/2005_H2N9
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
39502_A/mallard/Sweden/112/2002_H2N7
271_A/mallard_duck/ALB/294/1977_H11N9
39139_A/mallard/Potsdam/179/1983_H2N2
1171_A/mallard/Denmark/64650/03_H5N7
CY020387_A/Albany/26/1957_H2N2
GQ257509_A/mallard/Maryland/320/2003_H2N3
861_A/crow/Kyoto/53/2004_H5N1
DQ017500_A/mallard/Potsdam/178-4/1983_H2N2
681_A/mallard/Yanchen/2005_H4N6
1000_A/chicken/Crimea/8/2005_H5N1
1283_A/green-winged_teal/Ohio/178/1999_H6N2
CY021019_A/Albany/5/1958_H2N2
39162_A/mallard/Berlin/452-6/1980_H2N3
CY097340_A/mallard/Wisconsin/2560/2009_H2N3
4337_A/Jiangsu/2/2007_H5N1
3390_A/Southland/5/2005_H3N2
139_A/swine/Zhejiang/1/2004_H1N2
1726_A/chicken/Henan/26/00_H9N2
4401_A/Thailand/1kan1/2004_H5N1
CY021027_A/Albany/1/1968_H2N2
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
1456_A/chicken/NY/1192567/2001_H7N2
4357_A/Indonesia/cdc184/2005_H5N1
2678_A/Albany/22/1957_H2N2
2490_A/Tennessee/ur060239/2007_H1N1
1738_A/chicken/Guangdong/21/02_H9N2
929_A/chicken/Moscow/2/2007_H5N1
102_A/swine/Minnesota/58927/1979_H1N1
1752_A/chicken/Zhejiang/hj/2007_H9N2
2096_A/New_Jersey/1976_H1N1
CY102266_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
2988_A/Hongkong/hku79/2005_H3N2
GU050756_A/blue-winged_teal/Texas/71/2001_H2N1
1081_A/poultry/Italy/373/1997_H5N2
CY021131_A/mallard/Ohio/37/1986_H2N1
938_A/falcon/Saudi_Arabia/d1795/2005_H5N1
A/swine/Hong_Kong/78/2003_H1N1
39201_A/mallard/Pennsylvania/9001/1984_H2N6
1077_A/turkey/Italy/1980_H5N2
1884_A/New_Caledonia/20/1999_H1N1
AY210008_A/Chile/13/57_H2N2
190_A/swine/Minnesota/593/99_H3N2
1477_A/chicken/NJ/29450812/2004_H7N2
CY034058_A/Singapore/1-MA12/1957_H2N2
2111_A/Albany/8/1979_H1N1
39530_A/mallard/Netherlands/12/1999_H2N9
369_A/turkey/IA/210893/1992_H1N1
CY005443_A/duck/Nanchang/4-184/2000_H2N9
912_A/chicken/Omsk/14/05_H5N1
137_A/swine/Ontario/48235/04_H1N2
A/swine/Hong_Kong/915/2004_H1N2
4255_A/Texas/ur060603/2007_H3N2
24_A/swine/Hokkaido/2/1981_H1N1
3247_A/Canterbury/12/2004_H3N2
1460_A/chicken/PA/143586/2001_H7N2
2163_A/Memphis/1/1984_H1N1
1185_A/gray_teal/Australia/1/1979_H6N1
A/Ann_Arbor/23/1957_H2N2
358_A/pigeon/MN/1407/1981_H1N1
A/swine/Hong_Kong/103/1993_H1N1
2081_A/Weiss/43_H1N1
CY035600_A/chicken/New_York/Sg-00301/1997_H2N2
3000_A/Kuwait/af03/2008_H3N2
4271_A/California/ur070019/2008_H3N2
CY036578_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
829_A/cygnus_olor/Croatia/1/2005_H5N1
4339_A/Hongkong/481/97_H5N1
GU053450_A/mallard/Ohio/669/2002_H2N6
39150_A/chicken/Jena/4836/1983_H2N2
372_A/quail/IN/38685/1993_H1N1
197_A/swine/Anhui/CA/2004_H5N1
3782_A/New_York/138/1999_H3N2
CY032283_A/Tashkent/1046/1967_H2N2
3461_A/Bangkok/1/1979_H3N2
CY060364_A/mallard/Sweden/6/2002_H2N3
1385_A/duck/Nanchang/1904/1992_H7N1
CY003893_A/sanderling/New_Jersey/766/1986_H2N7
1600_A/turkey/Italy/3807/2004_H7N3
498_A/duck/Hongkong/7/1975_H3N2
39528_A/mallard/Sweden/5/2005_H2N3
3470_A/Memphis/1/68_H3N2
1645_A/chicken/Victoria/1/1985_H7N7
961_A/open-billed_stork/Bangkok/lbd0511f/04_H5N1
2997_A/Genoa/1/2002_H3N2
CY034066_A/Singapore/1-MA12A/1957_H2N2
CY035084_A/Netherlands/56/1963_H2N2
475_A/herring_gull/Delaware/471/1986_H2N7
39176_A/mallard/Stralsund/55-6/1981_H2N3
AY210011_A/Victoria/15681/59_H2N2
2205_A/Memphis/13/1996_H1N1
595_A/duck/LA/17g/1987_H3N8
CY087798_A/Singapore/1-MA12E/1957_H2N2
1641_A/chicken/New_South_Wales/327/1997_H7N4
1607_A/chicken/Pakistan/34668/1995_H7N3
183_A/swine/Colorado/1/77_H3N2
M81580_A/Leningrad/134/17/1957_H2N2
CY078585_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
1452_A/chicken/NJ/1188785/2001_H7N2
3477_A/Memphis/1/71_H3N2
1240_A/dunlin/Barrow/65/2005_H6N1
3233_A/Ashburton/280/2004_H3N2
1203_A/duck/Taiwan/526/72_H6N1
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
812_A/duck/Hubei/hangmei01/2006_H5N1
1231_A/chicken/Taiwan/1203/03_H6N1
1110_A/chicken/NY/14009/1993_H5N2
1580_A/chicken/British_Columbia/4/_H7N3
819_A/chicken/Hubei/2856/2007_H5N1
39494_A/northern_shoveler/Georgia/1/2010_H2N3
A/Johannesburg/617/1967_H2N2
1786_A/chicken/Kobe/aq26/2001_H9N2
270_A/sharp-tailed_sandpiper/Australia/6/2004_H11N9
2641_A/Cottbus/1/1964_H2N2
2790_A/Western_Australia/15/2001_H3N2
2172_A/Texas/36/91_H1N1
1332_A/shearwater/Australia/1/1973_H6N5
2995_A/Siena/3/1995_H3N2
1367_A/laughing_gull/NJ/276/1989_H6N8
23_A/swine/Kyoto/3/1979_H1N1
1655_A/mallard/Ohio/421/1987_H7N8
CY102226_A/shorebird/Delaware_Bay/111/1997_H2N1
EU743193_A/herring_gull/DE/677/1988_H2N8
CY039713_A/env/California/7335/2008_H2N3
39144_A/avian/Massachusetts/25756/1990_H2N2
1280_A/green-winged_teal/Ohio/203/1998_H6N2
2649_A/Netherlands/56/1963_H2N2
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
3149_A/Waikato/21/2002_H3N2
CY035514_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
1424_A/chicken/Italy/322/2001_H7N1
4201_A/Colorado/ur060023/2007_H3N2
CY020379_A/Albany/4/1958_H2N2
FJ686736_A/mallard/Ohio/365/2003_H2N1
2026_A/Otago/5/2005_H1N1
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
766_A/chicken/Hebei/718/2001_H5N1
DQ508839_A/Japan/305/1957_H2N2
CY005552_A/duck/Hong_Kong/278/1978_H2N9
39513_A/mallard/Sweden/84/2003_H2N3
1428_A/duck/Tasmania/277/2007_H7N2
1158_A/tern/South_Africa/1961_H5N3
682_A/duck/Czechoslovakia/1956_H4N6
1986_A/Canterbury/51/2001_H1N1
224_A/mallard_duck/Minnesota/19/1979_H10N7
CY044331_A/Japan/305/1957_H2N2
2288_A/Alabama/ur060536/2007_H1N1
792_A/chicken/Henan/13/2004_H5N1
2696_A/Georgia/1/1967_H2N2
A/Victoria/5/1968_H2N2
131_A/swine/England/wvl7/1992_H1N1
1099_A/mallard/Wisconsin/944/1982_H5N2
CY035603_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
1663_A/mallard_duck/Alberta/7/1987_H8N4
A/Berlin/3/1964_H2N2
407_A/mallard_duck/New_York/6861/1978_H1N5
1650_A/chicken/Germany/r28/03_H7N7
39489_A/mallard/Sweden/68735/2007_H2N2
39214_A/mallard/Alberta/319/2009_H2N3
GU050784_A/ruddy_turnstone/Delaware/669/2002_H2N1
997_A/chicken/Thailand/icrc213/2007_H5N1
4083_A/Wyoming/3/2003_H3N2
M23972_A/Ann_Arbor/6/1960_H2N2
1206_A/chicken/Taiwan/824/97_H6N1
884_A/common_goldeneye/Mongolia/12/2006_H5N1
2108_A/Memphis/15/1978_H1N1
39167_A/mallard/Stralsund/45-6/1981_H2N3
2704_A/Albany/1/1968_H2N2
117_A/swine/Virginia/670/1987_H1N1
562_A/mallard/Maryland/1235/2006_H3N6
AY210021_A/England/10/67_H2N2
3373_A/Canterbury/256/2005_H3N2
658_A/mallard/Alberta/300/1977_H4N3
2771_A/Western_Australia/12/2000_H3N2
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
2282_A/Michigan/ur060015/2006_H1N1
150_A/swine/IN/pu542/04_H3N1
126_A/swine/Memphis/1/1990_H1N1
824_A/chicken/Ivory_coast/178735/2006_H5N1
1285_A/chicken/CA/431/2000_H6N2
351_A/blue-winged_teal/Alberta/141/1992_H1N1
CY097380_A/mallard/Wisconsin/2785/2009_H2N3
AY210017_A/Kumamoto/1/1965_H2N2
20_A/swine/Denmark/wvl9/1993_H1N1
30_A/swine/Ratchaburi/niah1481/2000_H1N1
1178_A/turkey/Ireland/1378/1983_H5N8
1102_A/chicken/VA/40018/1984_H5N2
2909_A/Beijing/32/1992_H3N2
2069_A/Taiwan/1/1986_H1N1
3320_A/Wellington/38/2004_H3N2
965_A/quail/Phathumthani/niah2711/2004_H5N1
3235_A/Bay_of_Plenty/332/2004_H3N2
916_A/duck/Novosibirsk/2/05_H5N1
CY036571_A/avian/New_York/Sg-00425/2004_H2N2
39217_A/sanderling/New_Jersey/766/1986_H2N7
127_A/swine/California/t9001707/1991_H1N1
3031_A/Canterbury/66/2000_H3N2
2431_A/New_York/ur060056/2007_H1N1
1737_A/chicken/Shanghai/10/01_H9N2
CY003869_A/laughing_gull/New_Jersey/75/1985_H2N9
CY047670_A/mallard/Quebec/11281/2006_H2N3
39164_A/mallard/Rugen/26-4/1980_H2N3
810_A/chicken/Hunan/3157/2006_H5N1
2166_A/Texas/29223/1986_H1N1
527_A/turkey/MN/366767/2005_H3N2
470_A/mallard/ALB/202/1996_H2N5
39207_A/pintail/Alberta/22/1997_H2N9
1753_A/duck/Hongkong/702/1979_H9N2
39499_A/mallard/Sweden/99/2002_H2N3
GU050853_A/ruddy_turnstone/Delaware/1687/2002_H2N9
2905_A/Nanjing/2/82_H3N2
FJ357089_A/mallard/MN/51/1998_H2N3
2870_A/Queensland/60/2005_H3N2
CY042280_A/chicken/New_York/Sg-00273/1995_H2N2
805_A/chicken/Hebei/326/2005_H5N1
1091_A/chicken/Puebla/14587644/1994_H5N2
4406_A/Vietnam/1203/2004_H5N1
1186_A/pintail/ALB/179/1993_H6N1
857_A/duck/Yokohama/aq10/2003_H5N1
CY035582_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
FJ686800_A/mallard/Maryland/296/2003_H2N3
2428_A/Mississippi/ur060378/2007_H1N1
1614_A/turkey/Oregon/1971_H7N3
2593_A/California/4/2009_H1N1
GU050609_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
CY005812_A/gull/Maryland/19/1977_H2N9
39_A/swine/Wisconsin/1/1961_H1N1
39138_A/mallard/Potsdam/178-6/1983_H2N2
2723_A/New_South_Wales/4/1999_H3N2
39198_A/mallard/Alberta/529/1980_H2N3
CY003966_A/blue-winged_teal/Alberta/16/1997_H2N9
500_A/duck/NY/6874/1978_H3N2
1225_A/chicken/Taiwan/0408/02_H6N1
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3
830_A/chicken/Egypt/22531/2006_H5N1
1472_A/turkey/VA/55/2002_H7N2
2082_A/AA/Huston/1945_H1N1
CY003920_A/herring_gull/DE/703/1988_H2N8
1322_A/Japanese_quail/CA/k0401010/2004_H6N2
1785_A/duck/Hokkaido/9/99_H9N2
2965_A/Hongkong/2/88_H3N2
2078_A/Bel/1942_H1N1
1765_A/turkey/Israel/1209/2003_H9N2
GU050791_A/ruddy_turnstone/Delaware/726/2002_H2N1
1792_A/chicken/Yokohama/aq144/2001_H9N2
492_A/mallard_duck/ALB/26/1976_H3N1
3148_A/South_Canterbury/37/2002_H3N2
2842_A/Queensland/44/2004_H3N2
AY210019_A/California/1/1966_H2N2
CY003853_A/mallard/Alberta/77/1977_H2N3
3993_A/Memphis/31/03_H3N2
39171_A/duck/Rugen/78-6/1981_H2N3
132_A/swine/England/wvl10/1993_H1N1
CY042263_A/chicken/New_York/Sg-00260/1995_H2N2
AY210013_A/Panama/1/61_H2N2
1437_A/chicken/NJ/162246/1999_H7N2
1568_A/chicken/Queensland/1994_H7N3
3441_A/Panama/2007/1999_H3N2
538_A/mallard/ALB/118/1995_H3N5
1797_A/Korea/kbnp0028/2000_H9N2
A/swine/Hong_Kong/1110/2006_H1N2
1715_A/chicken/Guangxi/4/1999_H9N2
21_A/swine/France/wvl4/1985_H1N1
327_A/gull/Maryland/704/1977_H13N6
39172_A/duck/Rugen/79-6/1981_H2N3
GU050819_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
2894_A/Ontario/rv1273/2005_H3N2
2437_A/North_Carolina/ur060099/2007_H1N1
39188_A/mallard/Ontario/56/1976_H2N3
39143_A/chicken/Connecticut/13657/1990_H2N2
1880_A/Japan/af07/2008_H1N1
3692_A/New_York/603/1996_H3N2
2094_A/Denver/57/_H1N1
CY042293_A/chicken/New_York/Sg-00303/1997_H2N2
39166_A/mallard/Stralsund/48-6/1981_H2N3
39218_A/shorebird/New_Jersey/845/1986_H2N7
39182_A/duck/Pennsylvania/9411697/1996_H2N3
3085_A/Wellington/22/2001_H3N2
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
CY020403_A/Albany/7/1967_H2N2
112_A/swine/Iowa/1/1986_H1N1
A/swine/Hong_Kong/NS1179/2007_H1N1
1725_A/chicken/Heilongjiang/35/00_H9N2
29_A/swine/Spain/53207/2004_H1N1
3567_A/New_York/764/1993_H3N2
4344_A/Hongkong/213/2003_H5N1
A/swine/Hong_Kong/294/2009_H1N2
CY036821_A/Korea/426/1968_H2N2
CY003877_A/mallard/Alberta/884/1984_H2N5
4326_A/Pennsylvania/pit31/2008_H3N2
1667_A/mallard/ALB/194/1992_H8N4
882_A/bar-headed_goose/Mongolia/1/05_H5N1
11_A/swine/Saskatchewan/18789/02_H1N1
1782_A/parakeet/Chiba/1/97_H9N2
2590_A/USA/wramc1154047/2008_H1N1
130_A/swine/OH/511445/2007_H1N1
CY003935_A/mallard/Alberta/323/1988_H2N1
2279_A/Iowa/ceid23/2005_H1N1
1267_A/mallard/Sanjiang/113/2006_H6N2
1281_A/duck/New_York/16873/1999_H6N2
2089_A/Fortworth/50_H1N1
39149_A/chicken/Jena/4705/1984_H2N2
3508_A/Albany/4/1977_H3N2
202_A/swine/Guangdong/wxl/2004_H9N2
1174_A/shorebird/DE/1346/2001_H5N7
CY005436_A/duck/Nanchang/2-0486/2000_H2N9
CY076846_A/bufflehead/California/JN1016/2006_H2N9
FJ686768_A/mallard/Maryland/231/2001_H2N3
CY064948_A/mallard/Netherlands/5/1999_H2N9
2670_A/Korea/426/68_H2N2
3460_A/TW/875/04_H3N2
129_A/swine/Maryland/23239/1991_H1N1
CY004560_A/herring_gull/DE/692/1988_H2N8
1088_A/duck/Malaysia/f1180804/2004_H5N2
39199_A/mallard/Alberta/558/1980_H2N3
2100_A/California/10/1978_H1N1
CY060422_A/northern_pintail/Sweden/1/2003_H2N3
1624_A/blue-winged_teal/Ohio/658/2004_H7N3
2964_A/Hongkong/7/87_H3N2
652_A/mallard_duck/ALB/630/1984_H4N2
AY210018_A/Pittsburgh/2/65_H2N2
1644_A/chicken/Victoria/1976_H7N7
2912_A/Shangdong/9/1993_H3N2
39510_A/northern_pintail/Sweden/1/2003_H2N3
A/Netherlands/65/1963_H2N2
1858_A/Tientsin/78/1977_H1N1
4334_A/Shanghai/1/2006_H5N1
1090_A/chicken/Jalisco/14589660/1994_H5N2
GU050763_A/blue-winged_teal/Texas/82/2001_H2N1
CY020323_A/Albany/2/1958_H2N2
JN596873_A/Krasnodar/101/1959_H2N2
765_A/duck/Anyang/avl1/2001_H5N1
CY015141_A/ruddy_turnstone/Delaware/34/1993_H2N1
CY021795_A/Albany/24/1958_H2N2
1087_A/chicken/Ibaraki/1/2005_H5N2
GU050595_A/ruddy_turnstone/New_Jersey/398/2002_H2N9
1876_A/Roma/1949_H1N1
39536_A/mallard/Netherlands/12/2008_H2N3
758_A/crested_eagle/Belgium/1/2004_H5N1
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
CY036575_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
1708_A/duck/Nanjing/1/97_H9N2
CY022019_A/Albany/20/1957_H2N2
1659_A/turkey/Ontario/6118/1968_H8N4
753_A/chicken/Afghanistan/1207/2006_H5N1
CY045810_A/Japan/305/1957_H2N2
1933_A/Dunedin/2/2000_H1N1
A/Czech/1/1966_H2N2
1015_A/chicken/Vietnam/830/2004_H5N1
AY210009_A/Singapore/1/1957_H2N2
2117_A/Baylor/11735/82_H1N1
1943_A/Wellington/16/2000_H1N1
2903_A/Nanjing/49/77_H3N2
2904_A/Nanjing/13/80_H3N2
2887_A/Western_Australia/73/2005_H3N2
1432_A/chicken/PA/19241/1997_H7N2
GU050574_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
1619_A/ruddy_turnstone/NJ/65/1985_H7N3
CY035479_A/guinea_fowl/New_Jersey/Sg-00265/1995_H2N2
452_A/duck/Germany/1215/1973_H2N3
147_A/swine/Saraburi/niah13021/2005_H1N2
48_A/swine/Illinois/1/1975_H1N1
1265_A/mallard_duck/ALB/294/1987_H6N2
39532_A/mallard/Netherlands/37/2008_H2N3
CY097209_A/American_green-winged_teal/Illinois/2479/2009_H2N3
3512_A/Memphis/4/77_H3N2
3438_A/Managua/490201/2007_H3N2
CY004033_A/herring_gull/DE/698/1988_H2N1
39212_A/mallard/Alberta/289/2009_H2N9
CY032267_A/Cottbus/1/1964_H2N2
1148_A/mallard/Maryland/897/2004_H5N2
GU050588_A/ruddy_turnstone/Delaware/288/2002_H2N9
38_A/swine/Wisconsin/1/1957_H1N1
1103_A/goose/OH/229112/1986_H5N2
706_A/mallard/Ohio/178/1990_H4N6
2878_A/South_Australia/61/2005_H3N2
A/Potsdam/2/1965_H2N2
321_A/red-necked_stint/Western_Australia/5745/1982_H12N9
2113_A/Maryland/2/1980_H1N1
39187_A/swan/Maryland/206/1986_H2N7
4333_A/China/gd01/2006_H5N1
CY003950_A/mallard/Alberta/201/1996_H2N3
600_A/duck/NY/13822/1995_H3N8
FJ686712_A/mallard/Maryland/319/2003_H2N3
133_A/swine/England/wvl11/1994_H1N1
159_A/swine/Heilongjiang/1/05_H3N2
1076_A/duck/Hongkong/342/1978_H5N2
1086_A/mallard/Italy/42232/2006_H5N2
2071_A/TW/3355/97_H1N1
GU050749_A/mallard/Minnesota/550/2000_H2N1
1814_A/duck/HK/147/1977_H9N6
1877_A/Siena/10/1989_H1N1
798_A/duck/Shandong/93/2004_H5N1
39507_A/mallard/Sweden/57/2002_H2N3
4296_A/Kentucky/ur070124/2008_H3N2
194_A/swine/Fujian/f1/2001_H5N1
A/England/1/1961_H2N2
CY003905_A/herring_gull/Delaware/670/1988_H2N9
422_A/ruddy_turnstone/Delaware/34/1993_H2N1
3492_A/Albany/20/1974_H3N2
477_A/sanderling/NJ/766/1986_H2N7
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
993_A/quail/Nakhonpathom/niah7562/2005_H5N1
1724_A/chicken/Hebei/31/00_H9N2
CY031601_A/Korea/426/1968_H2N2
2088_A/Albany/4835/1948_H1N1
A/swine/Hong_Kong/NS857/2001_H1N2
587_A/duck/Hokkaido/8/80_H3N8
776_A/duck/Zhejiang/bj/2002_H5N1
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
3179_A/Canterbury/412/2003_H3N2
1709_A/chicken/Henan/5/98_H9N2
928_A/chicken/Krasnodar/300/07_H5N1
39491_A/white-fronted_goose/Netherlands/22/1999_H2N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
2462_A/Oklahoma/ur060063/2007_H1N1
836_A/environment/Hongkong/4376/99_H5N1
937_A/chicken/Primorje/1/2008_H5N1
CY014827_A/chicken/New_York/13828-3/1995_H2N2
GU050637_A/ruddy_turnstone/Delaware/1252/2002_H2N9
1651_A/chicken/Netherlands/1/03_H7N7
GU050735_A/mallard/Minnesota/27/1998_H2N2
2966_A/Hongkong/14/92_H3N2
2638_A/Berlin/3/1964_H2N2
1479_A/guinea_fowl/New_York/101967/2005_H7N2
CY041240_A/mallard/Netherlands/14/2007_H2N2
1813_A/ruddy_turnstone/DE/2576/1987_H9N5
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
4383_A/Indonesia/cdc625l/2006_H5N1
39211_A/mallard/Alberta/297/2007_H2N9
156_A/swine/Ontario/33853/2005_H3N2
149_A/swine/Missouri/4296424/2006_H2N3
2302_A/California/ur060564/2007_H1N1
841_A/little_egret/Hongkong/8550/2007_H5N1
414_A/mallard_duck/Alberta/323/1988_H2N1
2764_A/South_Australia/76/2000_H3N2
CY079370_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
CY034074_A/Singapore/1-MA12B/1957_H2N2
39151_A/chicken/New_York/4438-3/1995_H2N2
1735_A/chicken/Jilin/53/01_H9N2
39505_A/mallard/Sweden/32/2002_H2N3
39197_A/mallard/Alberta/501/1980_H2N3
297_A/mallard/Missouri/209/2006_H11N9
GU050567_A/sanderling/Delaware/882/2002_H2N1
1577_A/mallard/Alberta/24/01_H7N3
1120_A/avian/NY/53726/2000_H5N2
39501_A/mallard/Sweden/111/2002_H2N7
39210_A/mallard/Alberta/242/2004_H2N3
1279_A/chicken/New_York/1467713/1998_H6N2
4408_A/Netherlands/219/03_H7N7
CY077902_A/Nijmegen/1959_H2N2
1085_A/turkey/Italy/1325/2005_H5N2
HM204773_A/El_Salvador/2/1957_H2N2
1818_A/ruddy_turnstone/DE/773/1988_H9N6
22_A/swine/Niigata/1/1977_H1N1
3449_A/Udorn/307/1972_H3N2
CY021939_A/Albany/1/1960_H2N2
39514_A/mallard/Sweden/9/2003_H2N7
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
303_A/green-winged_teal/ALB/199/1991_H12N5
246_A/quail/Italy/1117/1965_H10N8
2068_A/St_Petersburg/8/2006_H1N1
CY039690_A/env/California/7286/2008_H2N3
366_A/turkey/NC/19762/1988_H1N1
1744_A/chicken/Guangxi/37/2005_H9N2
CY035472_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
CY042274_A/chicken/New_Jersey/Sg-00267/1995_H2N2
839_A/egret/Hongkong/7572/03_H5N1
A/swine/Hong_Kong/NS623/2002_H1N2
3072_A/Auckland/607/2001_H3N2
2671_A/Taiwan/1964_H2N2
2607_A/England/494/2006_H1N1
204_A/swine/Jiangxi/wx2/2004_H9N2
2994_A/Siena/6/1991_H3N2
3654_A/New_York/685/1995_H3N2
CY101480_A/ruddy_turnstone/Delaware/519/1988_H2N1
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6
795_A/chicken/Jilin/9/2004_H5N1
1662_A/pintail_duck/Alberta/114/1979_H8N4
2581_A/Virginia/ur060360/2007_H1N1
153_A/swine/Alberta/14722/2005_H3N2
1824_A/Melbourne/35_H1N1
CY032243_A/Berlin/3/1964_H2N2
299_A/mallard_duck/Alberta/342/1983_H12N1
2170_A/Ohio/3559/1988_H1N1
1712_A/chicken/Beijing/8/98_H9N2
2471_A/Oregon/ur060291/2007_H1N1
EU258941_A/swine/Missouri/2124514/2006_H2N3
CY005544_A/duck/Hong_Kong/319/1978_H2N2
873_A/chicken/Kuwait/kisr7/2007_H5N1
1806_A/turkey/TX/4181/1981_H9N2
437_A/mallard/ALB/205/1998_H2N3
2907_A/Nanjing/28/84_H3N2
3496_A/Albany/42/1975_H3N2
364_A/turkey/MO/21939/1987_H1N1
1657_A/turkey/Minnesota/1/1988_H7N9
966_A/chicken/Suphanburi/niah108192/2005_H5N1
CY039682_A/env/California/7279/2008_H2N3
2814_A/Western_Australia/36/2002_H3N2
3053_A/Hutt/82/2000_H3N2
A/Tokyo/3/1967_H2N2
1147_A/chicken/TX/298313/04_H5N2
228_A/northern_shoveler/TX/56/2000_H10N7
524_A/mallard/Maryland/708/2005_H3N2
GU050602_A/ruddy_turnstone/Delaware/576/2002_H2N9
39136_A/mallard/Potsdam/177-4/1983_H2N1
374_A/duck/NJ/771770/1995_H1N1
4027_A/New_York/267/2003_H3N2
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2
1668_A/duck/Yangzhou/2/2005_H8N4
981_A/open-billed_stork/Nakhonsawan/bbd2616f/2005_H5N1
AY210022_A/Georgia/1/1967_H2N2
CY039698_A/env/California/7303/2008_H2N3
CY077731_A/Netherlands/001K1/1963_H2N2
CY035487_A/duck/Pennsylvania/Sg-00269/1995_H2N3
2091_A/Albany/13/1951_H1N1
AY210012_A/Ann_Arbor/6/1960_H2N2
1604_A/mallard/Netherlands/12/2000_H7N3
CY034932_A/Czech_Republic/1/1966_H2N2
240_A/ruddy_turnstone/DE/323/2004_H10N7
39490_A/mallard/Sweden/68597/2007_H2N2
A/Taiwan/1/1964_H2N2
CY034050_A/Singapore/1/1957_H2N2
746_A/turkey/CA/358533/2005_H4N8
39203_A/mallard/Alberta/720/1984_H2N3
2601_A/Wilson-Smith/33/_H1N1
1094_A/mallard/WI/42/1975_H5N2
1801_A/turkey/Wisconsin/1/1966_H9N2
CY097000_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
1713_A/chicken/Gansu/2/99_H9N2
39517_A/mallard/Sweden/49/2005_H2N9
3495_A/Memphis/103/74_H3N2
CY043317.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
1195_A/teal/Hongkong/w312/97_H6N1
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
CY077784_A/Netherlands/056H1/1960_H2N2
2066_A/USSR/90/1977_H1N1
1333_A/black_duck/Aus/4045/1980_H6N5
308_A/ruddy_turnstone/DE/1444/2000_H12N5
919_A/goose/Suzdalka/10/05_H5N1
1183_A/chicken/Italy/22a/1998_H5N9
918_A/goose/Krasnoozerskoe/627/05_H5N1
4225_A/Illinois/ur060567/2007_H3N2
39496_A/mallard/Netherlands/13/2001_H2N9
629_A/duck/UKR/1/1963_H3N8
CY018883_A/green-winged_teal/Ohio/175/1986_H2N1
1179_A/duck/NY/19125559/2002_H5N8
2223_A/Memphis/7/2001_H1N1
2787_A/Queensland/20/2001_H3N2
CY020555_A/Albany/8/1967_H2N2
39533_A/mallard/Netherlands/58/2008_H2N3
2687_A/Albany/1/1959_H2N2
338_A/shorebird/Delaware/168/06_H16N3
35_A/swine/Chonburi/niah589/2005_H1N1
51_A/swine/Iowa/1/1976_H1N1
833_A/swan/Germany/r65/2006_H5N1
HM059965_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
CY021811_A/Albany/22/1957_H2N2
145_A/swine/Saitama/1996_H1N2
1466_A/chicken/PA/1490921/2002_H7N2
39133_A/mallard/New_York/6750/1978_H2N2
4312_A/Ohio/ur070058/2008_H3N2
CY078697_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
953_A/chicken/Kohnkaen/niah330/2004_H5N1
39535_A/mallard/Netherlands/29/2010_H2N3
17_A/swine/Shanghai/1/2005_H1N1
39208_A/wild_duck/Shantou/992/2000_H2N8
2605_A/Christshospital/157/1982_H1N1
466_A/mallard/Maryland/316/2003_H2N3
45_A/swine/Wisconsin/1/1967_H1N1
CY093900_A/green-winged_teal/California/11273/2008_H2N9
CY035556_A/chicken/New_York/Sg-00289/1996_H2N2
CY103525_A/mallard/Alberta/417/2009_H2N3
JF327333_A/duck/OH/492493/2007_H2N3
CY003885_A/mallard_duck/Alberta/376/1985_H2N3
39209_A/mallard/Alberta/33/2001_H2N1
1758_A/chicken/Israel/90658/2000_H9N2
39175_A/mallard/Stralsund/55-4/1981_H2N3
1767_A/chicken/Israel/1953/2004_H9N2
1092_A/chicken/Chis/15224/1997_H5N2
967_A/open_bill_stork/Thailand/vsmu15atg/2005_H5N1
357_A/turkey/KS/4880/1980_H1N1
3489_A/Memphis/105/72_H3N2
CY077895_A/Rotterdam/1957_H2N2
825_A/duck/Cotedivoire/178718/2006_H5N1
1476_A/chicken/CT/2604132/2003_H7N2
3231_A/Wellington/49/2003_H3N2
39184_A/duck/Nanchang/2-0492/2000_H2N9
1112_A/chukar/MN/145917/1998_H5N2
862_A/crow/Osaka/102/2004_H5N1
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
1583_A/Canada_goose/BC/3752/2007_H7N3
EU742650_A/gull/Maryland/19/1977_H2N9
996_A/chicken/Phichit/niah606988/2006_H5N1
39504_A/mallard/Sweden/30/2002_H2N5
1371_A/mallard/Ohio/123/1989_H6N8
1417_A/ostrich/Italy/2332/00_H7N1
3916_A/New_York/402/2001_H3N2
3209_A/Waikato/115/2003_H3N2
1733_A/chicken/Guangdong/56/01_H9N2
160_A/swine/Shandong/3/2005_H3N2
1615_A/pheasant/MN/917/1980_H7N3
305_A/pintail/Alberta/49/2003_H12N5
200_A/swine/Korea/c13/2008_H5N2
851_A/turkey/Israel/345/2006_H5N1
CY087806_A/Japan/305-MA12/1957_H2N2
39147_A/chicken/New_York/29878/1991_H2N2
143_A/swine/Doetlingen/idt4735/2005_H1N2
1262_A/pintail_duck/ALB/111/1985_H6N2
CY102234_A/blue-winged_teal/Alberta/16/1997_H2N9
2075_A/Alaska/1935_H1N1
1718_A/chicken/China/guangxi1/2000_H9N2
859_A/chicken/Oita/8/2004_H5N1
FJ686704_A/mallard/Maryland/301/2003_H2N3
FJ686728_A/mallard/Ohio/363/2003_H2N1
EU258949_A/swine/Missouri/4296424/2006_H2N3
3454_A/TW/3565/02_H3N2
3092_A/Auckland/610/2002_H3N2
2999_A/Hiroshima/52/2005_H3N2
1794_A/chicken/Yokohama/aq134/2002_H9N2
GU050616_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
39200_A/mallard/Alberta/673/1980_H2N3
EU735816_A/chicken/PA/298101-4/2004_H2N2
2959_A/Hongkong/4/84_H3N2
100_A/swine/Tennessee/8/1978_H1N1
590_A/duck/Chabarovsk/1610/1972_H3N8
2637_A/Czech_Republic/1/1966_H2N2
18_A/swine/Henan/1/06_H1N1
2076_A/Phila/1935_H1N1
39492_A/mallard/Netherlands/31/2006_H2N2
CY077739_A/Netherlands/001M/1958_H2N2
39196_A/pintail_duck/Alberta/211/1980_H2N3
4407_A/Canada/rv504/2004_H7N3
2942_A/Hongkong/3/69_H3N2
CY033338_A/northern_shoveler/California/HKWF1128/2007_H2N7
1584_A/chicken/Sk/hr00011/2007_H7N3
1883_A/Malaysia/54/_H1N1
CY031593_A/North_Carolina/1/1968_H2N2
3056_A/Waikato/16/2000_H3N2
1808_A/chicken/Dubai/338/2001_H9N2
39142_A/duck/New_Jersey/7872-27/1995_mixed
2097_A/Wisconsin/301/1976_H1N1
A/Shanghai/202/1957_H2N2
CY101553_A/mallard/Alberta/323/1988_H2N1
CY003990_A/mallard/Alberta/149/2002_H2N4
373_A/duck/NY/1315213/1994_H1N1
1739_A/chicken/Henan/43/02_H9N2
A/England/12/1962_H2N2
1859_A/Beijing/262/1995_H1N1
116_A/swine/Kansas/3228/1987_H1N1
4342_A/HK/212/03_H5N1
1170_A/duck/Potsdam/22164/1984_H5N6
39173_A/duck/Rugen/88-4/1981_H2N3
2610_A/England/545/2007_H1N1
1194_A/chicken/Hongkong/17/1977_H6N1
39206_A/mallard/Alberta/356/1988_H2N3
39537_A/mallard/Netherlands/1/2010_H2N3
577_A/red-necked_stint/Western_Australia/4915/1984_H3N8
878_A/chicken/Laos/p0169/2007_H5N1
CY034082_A/Singapore/1-MA12D/1957_H2N2
356_A/duck/Italy/69238/2007_H1N1
2853_A/Western_Australia/55/2004_H3N2
1749_A/chicken/Hebei/l1/2006_H9N2
39135_A/mallard/Potsdam/176/1983_H2N2
39487_A/mallard/Sweden/58112/2006_H2N2
1711_A/chicken/Shanghai/f/98_H9N2
900_A/chicken/Sihala/narc33034/2006_H5N1
135_A/swine/England/wvl16/1998_H1N1
503_A/chicken/NY/1160212/1998_H3N2
GQ257517_A/mallard/Maryland/333/2003_H2N3
1266_A/mallard/Heilongjiang/131/2006_H6N2
A/Ann_Arbor/6/1960_H2N2
752_A/mallard_duck/New_York/180/1986_H4N9
1890_A/New_Zealand/7/1983_H1N1
2954_A/Hongkong/14/83_H3N2
2943_A/Hongkong/46/71_H3N2
581_A/pintail_duck/ALB/169/1980_H3N8
CY031609_A/Moscow/1019/1965_H2N2
1304_A/chicken/CA/6643/2001_H6N2
CY045293_A/mallard/Quebec/11063/2006_H2N3
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
39183_A/duck/Nanchang/2-0485/2000_H2N9
CY021075_A/Albany/3/1958_H2N2
CY020395_A/Albany/6/1967_H2N2
CY043318.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
943_A/duck/Korea/esd1/03_H5N1
3003_A/Portchalmers/73_H3N2
2688_A/Albany/1/1960_H2N2
3991_A/New_York/99/2002_H3N2
167_A/swine/Guangdong/164/06_H3N2
1787_A/chicken/Osaka/aq19/2001_H9N2
1388_A/chicken/Italy/4789/1999_H7N1
2114_A/Memphis/7/1980_H1N1
1270_A/gull/Moscow/3100/2006_H6N2
914_A/chicken/Tula/4/05_H5N1
2794_A/Queensland/22/2002_H3N2
119_A/swine/Iowa/17672/1988_H1N1
2706_A/Berkeley/1/1968_H2N2
675_A/blue-winged_teal/ALB/293/1994_H4N6
47_A/swine/Wisconsin/1/1971_H1N1
1193_A/duck/Hongkong/d73/1976_H6N1
1236_A/chicken/Taiwan/ch1006/04_H6N1
195_A/swine/Fujian/1/2003_H5N1
4301_A/Mississippi/ur070100/2008_H3N2
2004_A/South_Canterbury/159/2001_H1N1
39213_A/mallard/Alberta/35/2009_H2N3
1350_A/sanderling/DE/1258/1986_H6N6
1807_A/turkey/TX/104989/1989_H9N2
1727_A/chicken/Jiangsu/1/00_H9N2
963_A/open-billed_stork/Nakhonsawan/bbd0404f/2004_H5N1
39529_A/mallard/Netherlands/11/1999_H2N9
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
1215_A/chicken/Taiwan/sp1/00_H6N1
39204_A/mallard/Alberta/856/1984_H2N3
M81574_A/Leningrad/134/1957_H2N2
39134_A/mallard/MT/Y61/_H2N2
767_A/duck/Guangxi/xa/2001_H5N1
1320_A/mallard/Ohio/653/2002_H6N2
FJ686760_A/mallard/Maryland/228/2001_H2N3
39497_A/mallard/Sweden/6/2002_H2N3
3399_A/Waikato/6/2005_H3N2
849_A/chicken/India/niv33491/06_H5N1
624_A/mallard/Interior_Alaska/2/2007_H3N8
528_A/turkey/NC/353568/2005_H3N2
225_A/green-winged_teal/LA/169gw/1988_H10N7
7_A/swine/Ontario/3/1981_H1N1
1781_A/chicken/Osaka/aq48/97_H9N2
31_A/swine/Ratchaburi/niah550/2003_H1N1
2908_A/Beijing/353/1989_H3N2
1721_A/chicken/Fujian/25/00_H9N2
1710_A/chicken/Shijiazhuang/2/98_H9N2
898_A/chicken/Nigeria/og11/2007_H5N1
2450_A/Ohio/ur060341/2007_H1N1
535_A/mallard/ALB/394/1988_H3N3
CY003942_A/mallard/Alberta/353/1988_H2N3
1874_A/Hongkong/117/77_H1N1
794_A/chicken/Hubei/327/2004_H5N1
CY032259_A/Krasnodar/101/1959_H2N2
1647_A/goose/Leipzig/1877/1979_H7N7
AY210016_A/Albany/1/65_H2N2
CY097604_A/mallard/Missouri/132/2009_H2N3
39518_A/mallard/Sweden/51/2005_H2N3
39216_A/sanderling/New_Jersey/756/1986_H2N7
1613_A/chicken/Rawalpindi/narc72/2002_H7N3
A/Guiyang/1/1957_H2N2
2168_A/Memphis/3/1987_H1N1
3206_A/South_Canterbury/433/2003_H3N2
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8
3145_A/Canterbury/81/2002_H3N2
155_A/swine/Manitoba/12707/2005_H3N2
1783_A/duck/Hokkaido/49/98_H9N2
1298_A/chicken/California/465/00_H6N2
39527_A/mallard/Sweden/107/2005_H2N3
2072_A/TW/4845/99_H1N1
1625_A/mallard/Delaware/418/2005_H7N3
2373_A/Kentucky/ur060043/2007_H1N1
2945_A/Hongkong/6/72_H3N2
924_A/grebe/Tyva/tyv061/2006_H5N1
3546_A/Memphis/5/88_H3N2
2948_A/Hongkong/14/74_H3N2
2906_A/Nanjing/36/83_H3N2
67_A/swine/Nebraska/123/1977_H1N1
182_A/swine/Ratchaburi/niah874/2005_H3N2
EF633441_A/Leningrad/134/47/ts+18/1957_H2N2
178_A/swine/Chachoengsao/2003_H3N2
2098_A/Albany/20/1978_H1N1
CY003974_A/mallard/Alberta/205/1998_H2N3
39169_A/mallard/Stralsund/41-4/1981_H2N1
2103_A/Lackland/7/1978_H1N1
39511_A/mallard/Sweden/12/2003_H2N3
2896_A/Beijing/1/68_H3N2
1731_A/chicken/Guangdong/10/00_H9N2
CY014921_A/mallard_duck/New_York/66861/1978_H2N3
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
134_A/swine/England/wvl15/1997_H1N1
39195_A/mallard/Alberta/207/1980_H2N3
3616_A/New_York/720/1994_H3N2
FJ686792_A/mallard/Maryland/234/2001_H2N3
61_A/swine/Tennessee/7/1976_H1N1
772_A/chicken/Jilin/hf/2002_H5N1
223_A/chicken/Germany/n/1949_H10N7
804_A/chicken/Guangdong/1/2005_H5N1
CY094371_A/northern_shoveler/California/HKWF1128C/2007_H2N7
39516_A/mallard/Sweden/43/2005_H2N9
GU050812_A/mallard/Minnesota/31/2000_H2N9
2711_A/Northern_Territory/60/1968_H3N2
GU050832_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
396_A/mallard/MD/406/2002_H1N1
CY045285_A/mallard/Quebec/10969/2006_H2N3
803_A/bar-headed_goose/Qinghai/62/05_H5N1
922_A/chicken/Krasnodar/123/06_H5N1
3452_A/Korea/af05/2008_H3N2
3293_A/Waikato/43/2004_H3N2
196_A/swine/Shandong/2/03_H5N1
866_A/whooperswan/Aomori/2/2008_H5N1
A/swine/Hong_Kong/554/2003_H1N2
HM193793_A/mallard/Alaska/44183-124/2006_H2N3
19_A/swine/Zhejiang/1/2007_H1N1
2996_A/Siena/1/1997_H3N2
39221_A/gull/Maryland/18/1977_H2N9
86_A/swine/Tennessee/79/1977_H1N1
486_A/gull/MD/19/1977_H2N9
CY036559_A/environment/New_Jersey/Sg-00422/2004_H2N2
39508_A/mallard/Sweden/70/2002_H2N3
39515_A/mallard/Sweden/53/2003_H2N3
CY035571_A/chicken/New_York/Sg-00293/1996_H2N2
770_A/chicken/Jiangsu/cz1/2002_H5N1
A/Okuda//1957_H2N2
307_A/mallard/Ohio/409/1988_H12N5
1582_A/American_black_duck/NB/2538/2007_H7N3
A/swine/Hong_Kong/NS837/2001_H1N1
1618_A/turkey/Minnesota/1200/1980_H7N3
1331_A/blue-winged_teal/ALB/685/1982_H6N4
109_A/swine/Iowa/1/1985_H1N1
304_A/mallard/ALB/52/1997_H12N5
39512_A/mallard/Sweden/81/2003_H2N3
2165_A/New_York/29241/1986_H1N1
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8
123_A/swine/Wisconsin/1915/1988_H1N1
1209_A/chicken/Taiwan/165/99_H6N1
2280_A/Kentucky/ur060007/2006_H1N1
M81586_A/Leningrad/134/47/1957_H2N2
460_A/mallard/Maryland/232/2001_H2N3
CY101561_A/mallard/Alberta/353/1988_H2N3
CY031585_A/Ann_Arbor/23/1957_H2N2
GU050581_A/ruddy_turnstone/Delaware/96/2002_H2N9
1201_A/quail/Hongkong/sf550/00_H6N1
430_A/chicken/PA/2981014/2004_H2N2
4273_A/Florida/ur070101/2008_H3N2
AY210025_A/Berkeley/1/1968_H2N2
775_A/duck/Shanghai/xj/2002_H5N1
2947_A/Hongkong/33/73_H3N2
CY032291_A/Johannesburg/617/1967_H2N2
404_A/duck/NC/91347/01_H1N2
2202_A/Charlottesville/31/95_H1N1
GU050729_A/mallard/Minnesota/26/1998_H2N2
37_A/swine/Jamesburg/1942_H1N1
CY102338_A/mallard/Alberta/205/1998_H2N3
1105_A/turkey/MN/40550/1987_H5N2
GU050742_A/red_knot/Delaware/441/2002_H2N3
39168_A/mallard/Stralsund/41-6/1981_H2N1
CY022003_A/Albany/4/1967_H2N2
1271_A/duck/Kingmen/e322/04_H6N2
781_A/duck/Guangxi/12/2003_H5N1
4305_A/New_York/ur070133/2008_H3N2
3444_A/Qatar/af02/2008_H3N2
3724_A/New_York/569/1997_H3N2
790_A/chicken/Guangxi/12/2004_H5N1
844_A/grey_heron/Hongkong/1046/2008_H5N1
3780_A/Memphis/59/99_H3N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
1853_A/Chile/1/83_H1N1
39522_A/mallard/Sweden/73/2005_H2N3
39189_A/black_duck/New_Jersey/1580/1978_H2N3
128_A/swine/Iowa/24297/1991_H1N1
761_A/chicken/Hubei/wj/1997_H5N1
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
497_A/turkey/Ontario/31232/2005_H3N2
403_A/mallard_duck/New_York/170/1982_H1N2
CY101388_A/laughing_gull/New_Jersey/798/1986_H2N7
GU053519_A/mallard/Maryland/324/2003_H2N3
CY041232_A/mallard/Netherlands/31/2006_H2N2
174_A/swine/Spain/33601/2001_H3N2
CY076806_A/northern_shoveler/California/JN586/2006_H2N9
GU053526_A/mallard/Maryland/242/2001_H2N2
AY210023_A/Tokyo/3/1967_H2N2
326_A/duck/Siberia/272pf/1998_H13N6
578_A/duck/Victoria/1992_H3N8
3909_A/New_York/439/2000_H3N2
956_A/duck/Angthong/niah8246/2004_H5N1
M25926_A/mallard/New_York/6750/1978_H2N2
104_A/swine/Wisconsin/629/1980_H1N1
2112_A/Memphis/1/1979_H1N1
2900_A/Beijing/39/75_H3N2
39202_A/mallard/Alberta/257/1984_H2N3
4191_A/New_York/938/2006_H3N2
785_A/goose/Fujian/bb/2003_H5N1
3529_A/Memphis/1/81_H3N2
1433_A/quail/PA/20304/1998_H7N2
FJ686784_A/mallard/Maryland/233/2001_H2N3
A/swine/Hong_Kong/1659/2001_H1N1
CY095186_A/duck/New_York/53294-6/2005_H2N3
CY042284_A/chicken/New_Jersey/Sg-00276/1995_H2N2
429_A/guinea_fowl/New_York/2022111/1995_H2N2
180_A/swine/Udonthani/niah464/2004_H3N2
FJ686816_A/mallard/Maryland/316/2003_H2N3
218_A/pintail/Alberta/129/1993_H10N7
1439_A/chicken/NY/215868/1999_H7N2
941_A/swan/Slovenia/760/2006_H5N1
731_A/duck/Victoria/5384/2002_H4N8
1065_A/duck/Vietnam/ncvd06/2005_H5N1
AY210010_A/Albany/6/58_H2N2
AY210015_A/Murakami/4/64_H2N2
39534_A/common_tea/Netherlands/2/2008_H2N3
1796_A/chicken/Pakistan/2/99_H9N2
279_A/green-winged_teal/Ohio/397/1986_H11N9
523_A/mallard/Maryland/691/2005_H3N2
54_A/swine/Minnesota/27/1976_H1N1
1427_A/duck/Mongolia/867/2002_H7N1
2613_A/England/26/2008_H1N1
FJ686752_A/mallard/Maryland/226/2001_H2N3
2159_A/Memphis/54/1983_H1N1
1111_A/rhea/TX/39923/1993_H5N2
A/swine/Hong_Kong/1562/2005_H1N2
3146_A/Dunedin/1/2002_H3N2
2973_A/Hongkong/hku22/2004_H3N2
276_A/shoveler/Netherlands/19/1999_H11N9
M25924_A/Singapore/1/1957_H2N2
4335_A/China/gd02/2006_H5N1
CY003982_A/mallard/Alberta/226/98_H2N3
A/Korea/426/1968_H2N2
1100_A/turkey/TX/14082/1982_H5N2
39140_A/duck/Hong_Kong/273/1978_H2N2
A/Netherlands/M1/57_H2N2
931_A/chicken/Rostov/221/2007_H5N1
1108_A/turkey/MN/33973/1992_H5N2
867_A/whooperswan/Hokkaido/1/2008_H5N1
CY042272_A/duck/New_Jersey/Sg-00266/1995_H2N2
GU050846_A/ruddy_turnstone/Delaware/1543/2002_H2N9
2953_A/Hongkong/1/82_H3N2
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
A/Georgia/1/1963_H2N2
CY079482_A/mallard/Wisconsin/08OS2841/2008_H2N3
2115_A/Baylor/4052/1981_H1N1
3457_A/TW/3286/03_H3N2
1315_A/chicken/California/905/01_H6N2
397_A/mallard/MD/199/2003_H1N1
142_A/swine/Cloppenburg/idt4777/2005_H1N2
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
4276_A/Kansas/ur070007/2008_H3N2
1238_A/chicken/Taiwan/a342/05_H6N1
FJ517273_A/mallard/MN/506/2000_H2N3
2080_A/AA/Marton/1943_H1N1
2962_A/Hongkong/6/85_H3N2
368_A/chicken/PA/35154/1991_H1N1
1750_A/quail/Guangxi/b1/2006_H9N2
1429_A/chicken/Hebei/1/2002_H7N2
1707_A/chicken/Shenzhen/9/97_H9N2
39185_A/duck/Nanchang/4-190/2000_H2N9
2067_A/USSR/46/1979_H1N1
1611_A/chicken/Pakistan/c1998/1998_H7N3
65_A/swine/Iowa/1/1977_H1N1
4409_A/Hongkong/1073/99_H9N2
512_A/turkey/OH/313053/2004_H3N2
39192_A/mallard/Alberta/309/1979_H2N3
886_A/duck/Niger/914/2006_H5N1
151_A/swine/MI/pu243/04_H3N1
CY005381_A/herring_gull/Delaware/471/1986_H2N7
220_A/mallard/Alberta/208/2000_H10N7
CY021819_A/Albany/1/1958_H2N2
1219_A/chicken/Taiwan/1212/01_H6N1
HM589203_A/turkey/CA/1797/2008_H2N8
821_A/chicken/Hunan/1793/2007_H5N1
39498_A/mallard/Sweden/88/2002_H2N1
923_A/common_gull/Chany/p/2006_H5N1
2913_A/Nanchang/58/94_H3N2
1128_A/mallard/MN/1/2000_H5N2
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3
152_A/swine/Ontario/130/97_H3N2
CY014835_A/guinea_fowl/New_York/20221-11/1995_H2N2
198_A/swine/Henan/wy/2004_H5N1
191_A/swine/North_Carolina/2003_H3N2
CY042268_A/chicken/New_Jersey/Sg-00264/1995_H2N2
4140_A/New_York/55/2004_H3N2
GU050858_A/ruddy_turnstone/New_Jersey/1780/2002_H2N9
2595_A/WSN/1933ts61/_H1N1
39215_A/mallard/Alberta/419/2009_H2N3
GU050839_A/ruddy_turnstone/Delaware/1488/2002_H2N9
CY036567_A/avian/New_York/Sg-00424/2004_H2N2
2828_A/Western_Australia/40/2003_H3N2
2989_A/Siena/3/1988_H3N2
AY210014_A/Japan/170/62_H2N2
1875_A/India/6263/1980_H1N1
A/Moscow/1019/1965_H2N2
547_A/mallard_duck/Alberta/331/1985_H3N6
2642_A/Potsdam/2/1965_H2N2
CY039705_A/env/California/7313/2008_H2N3
39500_A/mallard/Sweden/109/2002_H2N7
2658_A/Singapore/1/1957_H2N2
1823_A/Henry/1936_H1N1
2099_A/Arizona/14/1978_H1N1
2319_A/Florida/ur060355/2007_H1N1
39495_A/mallard/Netherlands/14/2001_H2N3
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
FJ357083_A/mallard/MN/14/1998_H2N3
680_A/mallard/Zhalong/88/2004_H4N6
559_A/ruddy_turnstone/NJ/335/2005_H3N6
141_A/swine/Shanghai/1/2007_H1N2
948_A/chicken/Sudan/17848/2006_H5N1
2938_A/Hongkong/19ma212/1968_H3N2
614_A/mallard/Alaska/715/2005_H3N8
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
DQ009922_A/Canada/720/2005_H2N2
1101_A/chicken/Pennsylvania/1/1983_H5N2
63_A/swine/Wisconsin/30954/1976_H1N1
16_A/swine/Tianjin/1/04_H1N1
2037_A/Managua/403201/2008_H1N1
1935_A/South_Canterbury/35/2000_H1N1
729_A/red-necked_stint/Western_Australia/4126/1980_H4N8
CY020523_A/Albany/9/1967_H2N2
659_A/blue-winged_teal/ALB/136/1990_H4N3
901_A/cygnus_olor/Astrakhan/ast0521/2005_H5N1
A/Leningrad/29/1963_H2N2
1205_A/chicken/Taiwan/g23/87_H6N1
1339_A/American_wigeon/California/hkwf295/2007_H6N5
4182_A/Wisconsin/67/2005_H3N2
GU168227_A/northern_pintail/Alaska/44339-624/2007_H2N3
860_A/chicken/Yamaguchi/7/2004_H5N1
1072_A/duck/Denmark/65047/04_H5N2
2998_A/Genoa/14/2003_H3N2
CY035497_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
CY042256_A/chicken/New_York/Sg-00256/1994_H2N2
3772_A/New_York/541/1998_H3N2
1001_A/chicken/Scotland/1959_H5N1
39160_A/guinea_fowl/New_York/13824/1995_H2N2
36_A/swine/Ohio/23/1935_H1N1
2592_A/Washington/af06/2007_H1N1
537_A/mallard_duck/ALB/635/1983_H3N5
3472_A/Albany/3/1969_H3N2
2990_A/Siena/10/1990_H3N2
945_A/duck/Korea/asan6/2006_H5N1
935_A/rook/Rostovondon/26/2007_H5N1
3491_A/Memphis/3/73_H3N2
GU050798_A/ruddy_turnstone/Delaware/1134/2002_H2N1
44_A/swine/Wisconsin/2/1966_H1N1
114_A/swine/Iowa/2/1987_H1N1
468_A/mallard/Alberta/149/2002_H2N4
3084_A/Waikato/105/2001_H3N2
411_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
A/Krasnodar/101/1959_H2N2
A/Japan/170/1962_H2N2
2636_A/Guiyang/1/1957_H2N2
2360_A/Kansas/ur060104/2007_H1N1
39137_A/mallard/Potsdam/177-6/1983_H2N2
2668_A/Johannesburg/617/1967_H2N2
CY095194_A/turkey/New_York/53294-7/2005_H2N3
1073_A/duck/Potsdam/14026/1986_H5N2
957_A/littlegrebe/Thailand/phichit01/2004_H5N1
1730_A/wild_duck/Nanchang/20480/2000_H9N2
2083_A/Fortmonmouth/1/47_H1N1
2070_A/TW/130/96_H1N1
CY033986_A/Georgia/1/1967_H2N2
EU557419_A/northern_pintail/Alaska/44183-123/2006_H2N3
1702_A/chicken/Shandong/7/96_H9N2
3497_A/Albany/1/1976_H3N2
39488_A/mallard/Sweden/58451/2006_H2N2
CY003998_A/mallard/Alberta/79/2003_H2N3
576_A/red-necked_stint/Western_Australia/4923/1983_H3N8
CY035484_A/chicken/New_Jersey/Sg-00268/1995_H2N2
175_A/swine/Spain/39139/2002_H3N2
CY014715_A/duck/Germany/1215/1973_H2N3
1717_A/chicken/Ningxia/4/99_H9N2
4332_A/Beijing/1/2003_H5N1
363_A/turkey/SD/7034/1986_H1N1
1207_A/chicken/Taiwan/na3/98_H6N1
2899_A/Guandong/243/72_H3N2
A/Canada-ON/RV1527/2009_H1N1
A/swine/Hong_Kong/9656/2001_H1N1
362_A/blue-winged_teal/LA/b228/1986_H1N1
207_A/swine/Guangxi/s11/2005_H9N2
1561_A/chicken/New_York/194954/2006_H7N2
1736_A/chicken/Nanchang/4301/2001_H9N2
939_A/falcon/Saudi_Arabia/d1936/2007_H5N1
39493_A/mallard/Netherlands/14/2007_H2N2
1255_A/Eurasian_coot/Western_Australia/2727/1979_H6N2
39521_A/mallard/Sweden/72/2005_H2N9
39194_A/mallard/Alberta/202/1980_H2N3
1760_A/turkey/Israel/810/2001_H9N2
158_A/swine/Guangdong/1/2002_H3N2
4405_A/Thailand/676/2005_H5N1
A/Beijing/12/1964_H2N2
2557_A/Vermont/ur060574/2007_H1N1
DQ508879_A/Taiwan/1964_H2N2
CY020419_A/Albany/2/1968_H2N2
2951_A/Hongkong/45/80_H3N2
777_A/chicken/Hubei/wo/2003_H5N1
A/swine/Hong_Kong/8512/2001_H1N1
277_A/mallard_duck/Tennessee/11457/1985_H11N9
CY041336_A/mallard/Sweden/45/2005_H2N3
816_A/duck/Yunnan/5310/2006_H5N1
2650_A/Krasnodar/101/1959_H2N2
3451_A/Moscow/10/99_H3N2
261_A/duck/England/1956_H11N6
A/swine/Hong_Kong/NS29/2009_H1N1
954_A/chicken/Narathiwat/niah1703/2004_H5N1
1762_A/turkey/Israel/619/2002_H9N2
1779_A/turkey/Israel/89/2005_H9N2
2950_A/Hongkong/43/75_H3N2
2680_A/Ann_Arbor/23/1957_H2N2
AY210020_A/Panama/1/66_H2N2
CY032251_A/Potsdam/2/1965_H2N2
39191_A/mallard/New_York/66861/1978_H2N3
39525_A/mallard/Sweden/93/2005_H2N3
780_A/duck/China/e3192/03_H5N1
915_A/duck/Kurgan/8/2005_H5N1
1593_A/turkey/Italy/2685/2003_H7N3
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
1798_A/chicken/Korea/s21/2004_H9N2
CY042912_A/mallard/Minnesota/Sg-00692/2008_H2N3
1426_A/duck/Mongolia/47/2001_H7N1
4331_A/England/72_H3N2
A/Zhang/4/1957_H2N2
CY079498_A/mallard/Wisconsin/08OS2844/2008_H2N3
3054_A/Nelson_Marlborough/1/2000_H3N2
952_A/chicken/Kalasin/niah316/2004_H5N1
786_A/goose/Jilin/hb/2003_H5N1
A/Tashkent/1046/1967_H2N2
3408_A/Wellington/6/2005_H3N2
2895_A/Ontario/1252/2007_H3N2
3274_A/Christchurch/14/2004_H3N2
CY020411_A/Albany/3/1967_H2N2
2023_A/West_Coast/33/2001_H1N1
GU050805_A/mallard/Minnesota/34/1998_H2N9
GQ257501_A/mallard/Maryland/235/2001_H2N3
891_A/chicken/Nigeria/10478/2006_H5N1
????????????
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chapter 4: Genetic analyses of A/H2N2
0.01
3470_A/Memphis/1/68_H3N2
158_A/swine/Guangdong/1/2002_H3N2
1225_A/chicken/Taiwan/408/02_H6N1
403_A/mallard_duck/New_York/170/1982_H1N2
CY039691_A/env/California/7286/2008_H2N3
CY079497_A/mallard/Wisconsin/08OS2844/2008_H2N3
3146_A/Dunedin/1/2002_H3N2
2907_A/Nanjing/28/84_H3N2
CY036568_A/avian/New_York/Sg-00424/2004_H2N2
2988_A/Hongkong/hku79/2005_H3N2
39510_A/northern_pintail/Sweden/1/2003_H2N3
1170_A/duck/Potsdam/22164/1984_H5N6
2605_A/Christshospital/157/1982_H1N1
1880_A/Japan/af07/2008_H1N1
AY209991_A/Singapore/1/1957_H2N2
1623_A/black_duck/Ohio/415/2001_H7N3
CY036820_A/Korea/426/1968_H2N2
EU735815_A/chicken/PA/298101-4/2004_H2N2
1663_A/mallard_duck/Alberta/7/1987_H8N4
866_A/whooperswan/Aomori/2/2008_H5N1
1724_A/chicken/Hebei/31/00_H9N2
A/Japan/170/1962_H2N2
39500_A/mallard/Sweden/109/2002_H2N7
924_A/grebe/Tyva/tyv061/2006_H5N1
A/Leningrad/29/1963_H2N2
39200_A/mallard/Alberta/673/1980_H2N3
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
2671_A/Taiwan/1964_H2N2
CY035473_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
1437_A/chicken/Nj/162246/1999_H7N2
86_A/swine/Tennessee/79/1977_H1N1
AY180679_A/duck/Nanchang/2-0486/2000_H2N9
46_A/swine/Wisconsin/2/1970_H1N1
FJ686751_A/mallard/Maryland/226/2001_H2N3
A/Krasnodar/101/1959_H2N2
3449_A/Udorn/307/1972_H3N2
830_A/chicken/Egypt/22531/2006_H5N1
4027_A/New_York/267/2003_H3N2
914_A/chicken/Tula/4/05_H5N1
430_A/chicken/PA/2981014/2004_H2N2
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
981_A/open-billed_stork/Nakhonsawan/bbd2616f/2005_H5N1
CY097603_A/mallard/Missouri/132/2009_H2N3
2069_A/Taiwan/1/1986_H1N1
CY077534_A/mallard/New_Zealand/449-81/2004_H2N3
2909_A/Beijing/32/1992_H3N2
1185_A/gray_teal/Australia/1/1979_H6N1
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
786_A/goose/Jilin/hb/2003_H5N1
1178_A/turkey/Ireland/1378/1983_H5N8
680_A/mallard/Zhalong/88/2004_H4N6
27_A/swine/Spain/50047/2003_H1N1
CY035598_A/chicken/New_York/Sg-00300/1997_H2N2
39160_A/guinea_fowl/New_York/13824/1995_H2N2
AY422033_A/duck/Hokkaido/86/01_H2N3
A/Netherlands/B1/68_H2N2
CY077896_A/Rotterdam/1957_H2N2
51_A/swine/Iowa/1/1976_H1N1
A/Netherlands/65/1963_H2N2
EU742649_A/gull/Maryland/19/1977_H2N9
357_A/turkey/KS/4880/1980_H1N1
825_A/duck/Cotedivoire/178718/2006_H5N1
503_A/chicken/NY/1160212/1998_H3N2
935_A/rook/Rostovondon/26/2007_H5N1
135_A/swine/England/wvl16/1998_H1N1
1279_A/chicken/New_York/1467713/1998_H6N2
GU050636_A/ruddy_turnstone/Delaware/1252/2002_H2N9
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
CY078584_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
993_A/quail/Nakhonpathom/niah7562/2005_H5N1
36_A/swine/Ohio/23/1935_H1N1
A/Czech/1/1966_H2N2
2990_A/Siena/10/1990_H3N2
M81579_A/Leningrad/134/47/1957_H2N2
1794_A/chicken/Yokohama/aq134/2002_H9N2
811_A/chicken/Shanxi/2/2006_H5N1
CY096999_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
128_A/swine/Iowa/24297/1991_H1N1
2168_A/Memphis/3/1987_H1N1
22_A/swine/Niigata/1/1977_H1N1
1201_A/quail/Hongkong/sf550/00_H6N1
AF268102_A/Shorebird/Delaware/122/97_H2N1
3529_A/Memphis/1/81_H3N2
FJ357082_A/mallard/MN/14/1998_H2N3
3084_A/Waikato/105/2001_H3N2
4273_A/Florida/ur070101/2008_H3N2
GU050804_A/mallard/Minnesota/34/1998_H2N9
857_A/duck/Yokohama/aq10/2003_H5N1
4225_A/Illinois/ur060567/2007_H3N2
GU050831_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
CY033339_A/northern_shoveler/California/HKWF1128/2007_H2N7
CY032258_A/Krasnodar/101/1959_H2N2
3006_A/Canterbury/179/1999_H3N2
AY209997_A/Murakami/4/64_H2N2
A/Georgia/1/1963_H2N2
286_A/blue-winged_teal/Ohio/101/1993_H11N9
38_A/swine/Wisconsin/1/1957_H1N1
1240_A/dunlin/Barrow/65/2005_H6N1
39512_A/mallard/Sweden/81/2003_H2N3
3233_A/Ashburton/280/2004_H3N2
CY031592_A/North_Carolina/1/1968_H2N2
GU050734_A/mallard/Minnesota/27/1998_H2N2
CY101560_A/mallard/Alberta/353/1988_H2N3
CY003934_A/mallard/Alberta/323/1988_H2N1
3780_A/Memphis/59/99_H3N2
954_A/chicken/Narathiwat/niah1703/2004_H5N1
1710_A/chicken/Shijiazhuang/2/98_H9N2
878_A/chicken/Laos/p0169/2007_H5N1
1174_A/shorebird/DE/1346/2001_H5N7
1873_A/Nanchang/9/1996_H1N1
1460_A/chicken/PA/143586/2001_H7N2
4305_A/New_York/ur070133/2008_H3N2
1709_A/chicken/Henan/5/98_H9N2
938_A/falcon/Saudiarabia/d1795/2005_H5N1
595_A/duck/LA/17g/1987_H3N8
468_A/mallard/Alberta/149/2002_H2N4
2741_A/Queensland/4/2000_H3N2
4255_A/Texas/ur060603/2007_H3N2
1593_A/turkey/Italy/2685/2003_H7N3
39524_A/mallard/Sweden/91/2005_H2N9
1281_A/duck/New_York/16873/1999_H6N2
776_A/duck/Zhejiang/bj/2002_H5N1
129_A/swine/Maryland/23239/1991_H1N1
1015_A/chicken/Vietnam/830/2004_H5N1
2828_A/Western_Australia/40/2003_H3N2
772_A/chicken/Jilin/hf/2002_H5N1
CY021018_A/Albany/5/1958_H2N2_2
577_A/red-necked_stint/Western_Australia/4915/1984_H3N8
202_A/swine/Guangdong/wxl/2004_H9N2
3450_A/Leningrad/360/1986_H3N2
891_A/chicken/Nigeria/10478/2006_H5N1
2842_A/Queensland/44/2004_H3N2
CY035557_A/chicken/New_York/Sg-00289/1996_H2N2
174_A/swine/Spain/33601/2001_H3N2
528_A/turkey/NC/353568/2005_H3N2
3724_A/New_York/569/1997_H3N2
868_A/domestic_goose/Pavlodar/1/2005_H5N1
4357_A/Indonesia/cdc184/2005_H5N1
200_A/swine/Korea/c13/2008_H5N2
39536_A/mallard/Netherlands/12/2008_H2N3
307_A/mallard/Ohio/409/1988_H12N5
191_A/swine/North_Carolina/2003_H3N2
39189_A/black_duck/New_Jersey/1580/1978_H2N3
2428_A/Mississippi/ur060378/2007_H1N1
1818_A/ruddy_turnstone/DE/773/1988_H9N6
FJ686703_A/mallard/Maryland/301/2003_H2N3
139_A/swine/Zhejiang/1/2004_H1N2
1171_A/mallard/Denmark/64650/03_H5N7
1739_A/chicken/Henan/43/02_H9N2
39506_A/mallard/Sweden/33/2002_H2N3
39214_A/mallard/Alberta/319/2009_H2N3
152_A/swine/Ontario/130/97_H3N2
39498_A/mallard/Sweden/88/2002_H2N1
3335_A/Whanganui/386/2004_H3N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
CY021794_A/Albany/24/1958_H2N2
497_A/turkey/Ontario/31232/2005_H3N2
39513_A/mallard/Sweden/84/2003_H2N3
CY047669_A/mallard/Quebec/11281/2006_H2N3
39516_A/mallard/Sweden/43/2005_H2N9
AY633369_A/pintail/Alberta/22/97_H2N9
1417_A/ostrich/Italy/2332/00_H7N1
841_A/little_egret/Hongkong/8550/2007_H5N1
CY039706_A/env/California/7313/2008_H2N3
2098_A/Albany/20/1978_H1N1
32_A/swine/Chonburi/niah9469/2004_H1N1
3542_A/Memphis/5/1986_H3N2
131_A/swine/England/wvl7/1992_H1N1
AB275860_A/tern/Australia/91/2004_H2N5
39494_A/northern_shoveler/Georgia/1/2010_H2N3
276_A/shoveler/Netherlands/19/1999_H11N9
3444_A/Qatar/af02/2008_H3N2
3452_A/Korea/af05/2008_H3N2
1088_A/duck/Malaysia/f1180804/2004_H5N2
2895_A/Ontario/1252/2007_H3N2
CY060365_A/mallard/Sweden/6/2002_H2N3
116_A/swine/Kansas/3228/1987_H1N1
126_A/swine/Memphis/1/1990_H1N1
2111_A/Albany/8/1979_H1N1
1814_A/duck/HK/147/1977_H9N6
GU050728_A/mallard/Minnesota/26/1998_H2N2
363_A/turkey/SD/7034/1986_H1N1
1086_A/mallard/Italy/42232/2006_H5N2
198_A/swine/Henan/wy/2004_H5N1
746_A/turkey/CA/358533/2005_H4N8
39206_A/mallard/Alberta/356/1988_H2N3
1561_A/chicken/New_York/194954/2006_H7N2
GU050797_A/ruddy_turnstone/Delaware/1134/2002_H2N1
A/swine/Hong_Kong/1110/2006_H1N2
39205_A/mallard/Alberta/881/1984_H2N3
4407_A/Canada/rv504/2004_H7N3
1711_A/chicken/Shanghai/f/98_H9N2
1255_A/Eurasian_coot/Western_Australia/2727/1979_H6N2
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
629_A/duck/UKR/1/1963_H3N8
1731_A/chicken/Guangdong/10/00_H9N2
CY003919_A/herring_gull/DE/703/1988_H2N8
CY077502_A/mallard/New_Zealand/449-33/2004_H2N3
3460_A/TW/875/04_H3N2
HM589204_A/turkey/CA/1797/2008_H2N8
2696_A/Georgia/1/1967_H2N2
CY005543_A/duck/Hong_Kong/319/1978_H2N2
1100_A/turkey/TX/14082/1982_H5N2
1760_A/turkey/Israel/810/2001_H9N2
39527_A/mallard/Sweden/107/2005_H2N3
562_A/mallard/Maryland/1235/2006_H3N6
2908_A/Beijing/353/1989_H3N2
4276_A/Kansas/ur070007/2008_H3N2
3477_A/Memphis/1/71_H3N2
39493_A/mallard/Netherlands/14/2007_H2N2
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
FJ686791_A/mallard/Maryland/234/2001_H2N3
21_A/swine/France/wvl4/1985_H1N1
A/swine/Hong_Kong/NS29/2009_H1N1
271_A/mallard_duck/ALB/294/1977_H11N9
240_A/ruddy_turnstone/DE/323/2004_H10N7
1935_A/South_Canterbury/35/2000_H1N1
142_A/swine/Cloppenburg/idt4777/2005_H1N2
1884_A/New_Caledonia/20/1999_H1N1
AB275619_A/tern/Australia/1378/2004_H2N5
2360_A/Kansas/ur060104/2007_H1N1
2959_A/Hongkong/4/84_H3N2
39529_A/mallard/Netherlands/11/1999_H2N9
2223_A/Memphis/7/2001_H1N1
953_A/chicken/Kohnkaen/niah330/2004_H5N1
1858_A/Tientsin/78/1977_H1N1
2117_A/Baylor/11735/82_H1N1
CY035604_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
GU050608_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
2080_A/AA/Marton/1943_H1N1
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
39210_A/mallard/Alberta/242/2004_H2N3
1647_A/goose/Leipzig/1877/1979_H7N7
2450_A/Ohio/ur060341/2007_H1N1
A/Taiwan/1/1964_H2N2
1712_A/chicken/Beijing/8/98_H9N2
CY095193_A/turkey/New_York/53294-7/2005_H2N3
1164_A/chicken/TX/1672804/02_H5N3
CY039683_A/env/California/7279/2008_H2N3
A/North_Carolina/1/1968_H2N2
39182_A/duck/Pennsylvania/9411697/1996_H2N3
CY020546_A/Albany/1/1959_H2N2
411_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
GQ257508_A/mallard/Maryland/320/2003_H2N3
3003_A/Portchalmers/73_H3N2
M23974_A/Ann_Arbor/6/1960_H2N2
366_A/turkey/NC/19762/1988_H1N1
996_A/chicken/Phichit/niah606988/2006_H5N1
2687_A/Albany/1/1959_H2N2
GU050580_A/ruddy_turnstone/Delaware/96/2002_H2N9
AY210000_A/Kumamoto/1/1965_H2N2
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
CY036579_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
A/swine/Hong_Kong/103/1993_H1N1
1103_A/goose/OH/229112/1986_H5N2
196_A/swine/Shandong/2/03_H5N1
39196_A/pintail_duck/Alberta/211/1980_H2N3
624_A/mallard/Interior_Alaska/2/2007_H3N8
2172_A/Texas/36/91_H1N1
A/Ann_Arbor/23/1957_H2N2
39487_A/mallard/Sweden/58112/2006_H2N2
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
2823_A/Queensland/39/2003_H3N2
1146_A/ruddy_turnstone/DE/313/2003_H5N2
39501_A/mallard/Sweden/111/2002_H2N7
1206_A/chicken/Taiwan/824/97_H6N1
2912_A/Shangdong/9/1993_H3N2
961_A/open-billed_stork/Bangkok/lbd0511f/04_H5N1
M26078_A/Singapore/1/1957_H2N2
CY035572_A/chicken/New_York/Sg-00293/1996_H2N2
512_A/turkey/OH/313053/2004_H3N2
2288_A/Alabama/ur060536/2007_H1N1
A/Moscow/1019/1965_H2N2
A/swine/Hong_Kong/915/2004_H1N2
FJ686815_A/mallard/Maryland/316/2003_H2N3
963_A/open-billed_stork/Nakhonsawan/bbd0404f/2004_H5N1
FJ686799_A/mallard/Maryland/296/2003_H2N3
4344_A/Hongkong/213/2003_H5N1
1705_A/chicken/Guangdong/6/97_H9N2
1662_A/pintail_duck/Alberta/114/1979_H8N4
AY209998_A/Albany/1/65_H2N2
338_A/shorebird/Delaware/168/06_H16N3
1797_A/Korea/kbnp0028/2000_H9N2
137_A/swine/Ontario/48235/04_H1N2
2071_A/TW/3355/97_H1N1
2373_A/Kentucky/ur060043/2007_H1N1
1813_A/ruddy_turnstone/DE/2576/1987_H9N5
966_A/chicken/Suphanburi/niah108192/2005_H5N1
CY045292_A/mallard/Quebec/11063/2006_H2N3
39517_A/mallard/Sweden/49/2005_H2N9
CY014714_A/duck/Germany/1215/1973_H2N3
39522_A/mallard/Sweden/73/2005_H2N3
3546_A/Memphis/5/88_H3N2
2068_A/St_Petersburg/8/2006_H1N1
CY102337_A/mallard/Alberta/205/1998_H2N3
GQ257500_A/mallard/Maryland/235/2001_H2N3
FJ686783_A/mallard/Maryland/233/2001_H2N3
1267_A/mallard/Sanjiang/113/2006_H6N2
39511_A/mallard/Sweden/12/2003_H2N3
1266_A/mallard/Heilongjiang/131/2006_H6N2
102_A/swine/Minnesota/58927/1979_H1N1
2112_A/Memphis/1/1979_H1N1
39139_A/mallard/Potsdam/179/1983_H2N2
CY041239_A/mallard/Netherlands/14/2007_H2N2
GU050818_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
404_A/duck/NC/91347/01_H1N2
1105_A/turkey/MN/40550/1987_H5N2
1753_A/duck/Hongkong/702/1979_H9N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
CY035500_A/chicken/New_York/Sg-00273/1995_H2N2
CY035458_A/chicken/New_York/Sg-00256/1994_H2N2
2947_A/Hongkong/33/73_H3N2
1807_A/turkey/TX/104989/1989_H9N2
FJ517272_A/mallard/MN/506/2000_H2N3
886_A/duck/Niger/914/2006_H5N1
FJ686719_A/mallard/Ohio/362/2003_H2N1
2166_A/Texas/29223/1986_H1N1
39505_A/mallard/Sweden/32/2002_H2N3
538_A/mallard/ALB/118/1995_H3N5
3495_A/Memphis/103/74_H3N2
414_A/mallard_duck/Alberta/323/1988_H2N1
CY097339_A/mallard/Wisconsin/2560/2009_H2N3
851_A/turkey/Israel/345/2006_H5N1
547_A/mallard_duck/Alberta/331/1985_H3N6
1657_A/turkey/Minnesota/1/1988_H7N9
2900_A/Beijing/39/75_H3N2
1194_A/chicken/Hongkong/17/1977_H6N1
2593_A/California/4/2009_H1N1
CY003876_A/mallard/Alberta/884/1984_H2N5
1108_A/turkey/MN/33973/1992_H5N2
A/Netherlands/M1/57_H2N2
373_A/duck/NY/1315213/1994_H1N1
2938_A/Hongkong/19ma212/1968_H3N2
39133_A/mallard/New_York/6750/1978_H2N2
559_A/ruddy_turnstone/Nj/335/2005_H3N6
171_A/swine/Nordkirchen/idt1993/2003_H3N2
100_A/swine/Tennessee/8/1978_H1N1
182_A/swine/Ratchaburi/niah874/2005_H3N2
844_A/grey_heron/Hongkong/1046/2008_H5N1
CY035601_A/chicken/New_York/Sg-00301/1997_H2N2
1667_A/mallard/ALB/194/1992_H8N4
AY180700_A/Duck/Nanchang/2-0485/2000_H2N9
CY041231_A/mallard/Netherlands/31/2006_H2N2
1798_A/chicken/Korea/s21/2004_H9N2
GU168274_A/northern_pintail/Alaska/44339-624/2007_H2N3
145_A/swine/Saitama/1996_H1N2
1707_A/chicken/Shenzhen/9/97_H9N2
1808_A/chicken/Dubai/338/2001_H9N2
CY021026_A/Albany/1/1968_H2N2
1767_A/chicken/Israel/1953/2004_H9N2
CY035606_A/chicken/New_York/Sg-00303/1997_H2N2
1600_A/turkey/Italy/3807/2004_H7N3
39215_A/mallard/Alberta/419/2009_H2N3
AY210002_A/Panama/1/66_H2N2
3772_A/New_York/541/1998_H3N2
884_A/common_goldeneye/Mongolia/12/2006_H5N1
A/Potsdam/2/1965_H2N2
39197_A/mallard/Alberta/501/1980_H2N3
2711_A/Northern_Territory/60/1968_H3N2
374_A/duck/Nj/771770/1995_H1N1
CY003904_A/herring_gull/Delaware/670/1988_H2N9
39212_A/mallard/Alberta/289/2009_H2N9
3553_A/Memphis/7/90_H3N2
2658_A/Singapore/1/1957_H2N2
777_A/chicken/Hubei/wo/2003_H5N1
CY076805_A/northern_shoveler/California/JN586/2006_H2N9
39497_A/mallard/Sweden/6/2002_H2N3
CY087805_A/Japan/305-MA12/1957_H2N2
614_A/mallard/Alaska/715/2005_H3N8
CY021818_A/Albany/1/1958_H2N2
1752_A/chicken/Zhejiang/hj/2007_H9N2
1203_A/duck/Taiwan/526/72_H6N1
1477_A/chicken/Nj/29450812/2004_H7N2
39173_A/duck/Rugen/88-4/1981_H2N3
1824_A/Melbourne/35_H1N1
3489_A/Memphis/105/72_H3N2
39499_A/mallard/Sweden/99/2002_H2N3
422_A/ruddy_turnstone/Delaware/34/1993_H2N1
2072_A/TW/4845/99_H1N1
39138_A/mallard/Potsdam/178-6/1983_H2N2
CY003852_A/mallard/Alberta/77/1977_H2N3
867_A/whooperswan/Hokkaido/1/2008_H5N1
3293_A/Waikato/43/2004_H3N2
1099_A/mallard/Wisconsin/944/1982_H5N2
931_A/chicken/Rostov/221/2007_H5N1
1333_A/black_duck/AUS/4045/1980_H6N5
CY020378_A/Albany/4/1958_H2N2
1479_A/guinea_fowl/New_York/101967/2005_H7N2
CY034931_A/Czech_Republic/1/1966_H2N2
CY020554_A/Albany/8/1967_H2N2
3441_A/Panama/2007/1999_H3N2
12_A/swine/Alberta/56626/03_H1N1
3916_A/New_York/402/2001_H3N2
3179_A/Canterbury/412/2003_H3N2
299_A/mallard_duck/Alberta/342/1983_H12N1
3503_A/Memphis/108/76_H3N2
220_A/mallard/Alberta/208/2000_H10N7
31_A/swine/Ratchaburi/niah550/2003_H1N1
2764_A/South_Australia/76/2000_H3N2
104_A/swine/Wisconsin/629/1980_H1N1
39144_A/avian/Massachusetts/25756/1990_H2N2
2096_A/New_Jersey/1976_H1N1
39525_A/mallard/Sweden/93/2005_H2N3
2205_A/Memphis/13/1996_H1N1
GU050755_A/blue-winged_teal/Texas/71/2001_H2N1
39199_A/mallard/Alberta/558/1980_H2N3
2636_A/Guiyang/1/1957_H2N2
524_A/mallard/Maryland/708/2005_H3N2
1331_A/blue-winged_teal/ALB/685/1982_H6N4
A/England/12/1962_H2N2
39150_A/chicken/Jena/4836/1983_H2N2
1713_A/chicken/Gansu/2/99_H9N2
1111_A/rhea/TX/39923/1993_H5N2
2648_A/Japan/305/57_H2N2
1874_A/Hongkong/117/77_H1N1
1715_A/chicken/Guangxi/4/1999_H9N2
1806_A/turkey/TX/4181/1981_H9N2
4332_A/Beijing/1/2003_H5N1
821_A/chicken/Hunan/1793/2007_H5N1
39142_A/duck/New_Jersey/7872-27/1995_mixed
1876_A/Roma/1949_H1N1
1094_A/mallard/WI/42/1975_H5N2
2678_A/Albany/22/1957_H2N2
JF327332_A/duck/OH/492493/2007_H2N3
2115_A/Baylor/4052/1981_H1N1
39135_A/mallard/Potsdam/176/1983_H2N2
1750_A/quail/Guangxi/b1/2006_H9N2
39195_A/mallard/Alberta/207/1980_H2N3
4312_A/Ohio/ur070058/2008_H3N2
873_A/chicken/Kuwait/kisr7/2007_H5N1
2637_A/DE/1/1966_H2N2
1339_A/American_wigeon/California/hkwf295/2007_H6N5
1231_A/chicken/Taiwan/1203/03_H6N1
4406_A/Vietnam/1203/2004_H5N1
2581_A/Virginia/ur060360/2007_H1N1
7_A/swine/Ontario/3/1981_H1N1
839_A/egret/Hongkong/7572/03_H5N1
39537_A/mallard/Netherlands/1/2010_H2N3
460_A/mallard/Maryland/232/2001_H2N3
1322_A/Japanese_quail/CA/k0401010/2004_H6N2
CY043320.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
1429_A/chicken/Hebei/1/2002_H7N2
2590_A/USA/wramc1154047/2008_H1N1
1076_A/duck/Hongkong/342/1978_H5N2
1449_A/chicken/FL/903484/2001_H7N2
362_A/blue-winged_teal/LA/b228/1986_H1N1
DQ508880_A/Taiwan/1964_H2N2
GU050762_A/blue-winged_teal/Texas/82/2001_H2N1
2994_A/Siena/6/1991_H3N2
HM193773_A/mallard/Alaska/44183-124/2006_H2N3
2693_A/Albany/8/1967_H2N2
39191_A/mallard/New_York/66861/1978_H2N3
2853_A/Western_Australia/55/2004_H3N2
GU050615_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
39495_A/mallard/Netherlands/14/2001_H2N3
2950_A/Hongkong/43/75_H3N2
565_A/wedge-tailed_shearwater/Western_Australia/405/1977_H3N8
CY043319.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
AY633393_A/teal/Alberta/16/97_H2N9
850_A/cygnus_cygnus/Iran/754/2006_H5N1
CY017698_A/mallard/Ohio/30/1986_H2N1
1582_A/American_black_duck/NB/2538/2007_H7N3
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
A/England/1/1961_H2N2
1315_A/chicken/California/905/01_H6N2
A/Ann_Arbor/6/1960_H2N2
CY022002_A/Albany/4/1967_H2N2
753_A/chicken/Afghanistan/1207/2006_H5N1
GU053449_A/mallard/Ohio/669/2002_H2N6
658_A/mallard/Alberta/300/1977_H4N3
2004_A/South_Canterbury/159/2001_H1N1
1658_A/blue-winged_teal/Ohio/566/2006_H7N9
45_A/swine/Wisconsin/1/1967_H1N1
132_A/swine/England/wvl10/1993_H1N1
807_A/domestic_green-winged_teal/Hunan/79/2005_H5N1
CY021074_A/Albany/3/1958_H2N2
748_A/least_sandpiper/South_Central_Alaska/1/2007_H4N8
3408_A/Wellington/6/2005_H3N2
1205_A/chicken/Taiwan/g23/87_H6N1
CY031608_A/Moscow/1019/1965_H2N2
4083_A/Wyoming/3/2003_H3N2
3692_A/New_York/603/1996_H3N2
1238_A/chicken/Taiwan/a342/05_H6N1
GU050845_A/ruddy_turnstone/Delaware/1543/2002_H2N9
GQ257516_A/mallard/Maryland/333/2003_H2N3
11_A/swine/Saskatchewan/18789/02_H1N1
792_A/chicken/Henan/13/2004_H5N1
1385_A/duck/Nanchang/1904/1992_H7N1
2723_A/New_South_Wales/4/1999_H3N2
945_A/duck/Korea/asan6/2006_H5N1
2437_A/North_Carolina/ur060099/2007_H1N1
CY020402_A/Albany/7/1967_H2N2
1641_A/chicken/New_South_Wales/327/1997_H7N4
760_A/goose/Guangdong/1/96_H5N1
CY103532_A/mallard/Alberta/421/2009_H2N3
3390_A/Southland/5/2005_H3N2
204_A/swine/Jiangxi/wx2/2004_H9N2
1583_A/Canada_goose/BC/3752/2007_H7N3
CY087797_A/Singapore/1-MA12E/1957_H2N2
167_A/swine/Guangdong/164/06_H3N2
AY633233_A/mallard/Alberta/226/98_H2N3
39489_A/mallard/Sweden/68735/2007_H2N2
A/swine/Hong_Kong/1562/2005_H1N2
2023_A/West_Coast/33/2001_H1N1
CY003949_A/mallard/Alberta/201/1996_H2N3
39515_A/mallard/Sweden/53/2003_H2N3
39134_A/mallard/MT/Y61_H2N2
681_A/mallard/Yanchen/2005_H4N6
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3
2896_A/Beijing/1/68_H3N2
1618_A/turkey/Minnesota/1200/1980_H7N3
1472_A/turkey/VA/55/2002_H7N2
146_A/swine/Miyazaki/1/2006_H1N2
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
39203_A/mallard/Alberta/720/1984_H2N3
CY032274_A/Guiyang/1/1957_H2N2
1604_A/mallard/Netherlands/12/2000_H7N3
EU743192_A/herring_gull/DE/677/1988_H2N8
39518_A/mallard/Sweden/51/2005_H2N3
1142_A/mallard/Maryland/789/2002_H5N2
178_A/swine/Chachoengsao/2003_H3N2
4342_A/HK/212/03_H5N1
3512_A/Memphis/4/77_H3N2
1209_A/chicken/Taiwan/165/99_H6N1
GU050573_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
812_A/duck/Hubei/hangmei01/2006_H5N1
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
HM204779_A/El_Salvador/2-Q226L/1957_H2N2
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
758_A/crested_eagle/Belgium/1/2004_H5N1
1456_A/chicken/NY/1192567/2001_H7N2
1734_A/chicken/Heilongjiang/48/01_H9N2
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
3438_A/Managua/490201/2007_H3N2
693_A/duck/Shiga/8/2004_H4N6
39176_A/mallard/Stralsund/55-6/1981_H2N3
A/Berlin/3/1964_H2N2
A/Tokyo/3/1967_H2N2
2097_A/Wisconsin/301/1976_H1N1
1433_A/quail/PA/20304/1998_H7N2
1092_A/chicken/Chis/15224/1997_H5N2
CY021130_A/mallard/Ohio/37/1986_H2N1
2202_A/Charlottesville/31/95_H1N1
1619_A/ruddy_turnstone/Nj/65/1985_H7N3
1320_A/mallard/Ohio/653/2002_H6N2
FJ686807_A/mallard/Maryland/314/2003_H2N3
1001_A/chicken/Scotland/1959_H5N1
781_A/duck/Guangxi/12/2003_H5N1
GQ257524_A/mallard/Maryland/338/2003_H2N3
2943_A/Hongkong/46/71_H3N2
1717_A/chicken/Ningxia/4/99_H9N2
FJ686711_A/mallard/Maryland/319/2003_H2N3
3616_A/New_York/720/1994_H3N2
GU050566_A/sanderling/Delaware/882/2002_H2N1
117_A/swine/Virginia/670/1987_H1N1
1787_A/chicken/Osaka/aq19/2001_H9N2
A/Tashkent/1046/1967_H2N2
1427_A/duck/Mongolia/867/2002_H7N1
523_A/mallard/Maryland/691/2005_H3N2
141_A/swine/Shanghai/1/2007_H1N2
1091_A/chicken/Puebla/14587644/1994_H5N2
1651_A/chicken/Netherlands/1/03_H7N7
1933_A/Dunedin/2/2000_H1N1
3454_A/TW/3565/02_H3N2
1424_A/chicken/Italy/322/2001_H7N1
3054_A/Nelson_Marlborough/1/2000_H3N2
1877_A/Siena/10/1989_H1N1
39162_A/mallard/Berlin/452-6/1980_H2N3
CY045809_A/Japan/305/1957_H2N2
CY077740_A/Netherlands/001M/1958_H2N2
JN596874_A/Krasnodar/101/1959_H2N2
861_A/crow/Kyoto/53/2004_H5N1
CY060395_A/mallard/Sweden/88/2002_H2N1
1580_A/chicken/British_Columbia/4_H7N3
1158_A/tern/South_Africa/1961_H5N3
424_A/mallard/Ohio/363/2003_H2N1
A/swine/Hong_Kong/78/2003_H1N1
197_A/swine/Anhui/ca/2004_H5N1
2595_A/WSN/1933ts61_H1N1
731_A/duck/Victoria/5384/2002_H4N8
1280_A/green-winged_teal/Ohio/203/1998_H6N2
590_A/duck/Chabarovsk/1610/1972_H3N8
2113_A/Maryland/2/1980_H1N1
2997_A/Genoa/1/2002_H3N2
1782_A/parakeet/Chiba/1/97_H9N2
1943_A/Wellington/16/2000_H1N1
67_A/swine/Nebraska/123/1977_H1N1
160_A/swine/Shandong/3/2005_H3N2
CY077785_A/Netherlands/056H1/1960_H2N2
1738_A/chicken/Guangdong/21/02_H9N2
1588_A/turkey/Italy/9742/2002_H7N3
1285_A/chicken/CA/431/2000_H6N2
2070_A/TW/130/96_H1N1
1332_A/shearwater/Australia/1/1973_H6N5
CY034049_A/Singapore/1/1957_H2N2
2948_A/Hongkong/14/74_H3N2
119_A/swine/Iowa/17672/1988_H1N1
1801_A/turkey/Wisconsin/1/1966_H9N2
CY094370_A/northern_shoveler/California/HKWF1128C/2007_H2N7
CY005418_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
2280_A/Kentucky/ur060007/2006_H1N1
303_A/green-winged_teal/ALB/199/1991_H12N5
M26079_A/Korea/426/1968_H2N2
3206_A/South_Canterbury/433/2003_H3N2
112_A/swine/Iowa/1/1986_H1N1
3632_A/Memphis/24/95_H3N2
A/swine/Hong_Kong/NS837/2001_H1N1
156_A/swine/Ontario/33853/2005_H3N2
775_A/duck/Shanghai/xj/2002_H5N1
2641_A/Cottbus/1/1964_H2N2
1668_A/duck/Yangzhou/2/2005_H8N4
CY035515_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
FJ357088_A/mallard/MN/51/1998_H2N3
765_A/duck/Anyang/avl1/2001_H5N1
2706_A/Berkeley/1/1968_H2N2
349_A/pintail_duck/ALB/238/1979_H1N1
1779_A/turkey/Israel/89/2005_H9N2
1000_A/chicken/Crimea/8/2005_H5N1
475_A/herring_gull/Delaware/471/1986_H2N7
CY032242_A/Berlin/3/1964_H2N2
2613_A/England/26/2008_H1N1
3492_A/Albany/20/1974_H3N2
AY633185_A/mallard/Alberta/202/1996_H2N5
759_A/mallard/ON/499/2005_H5N1
CY021810_A/Albany/22/1957_H2N2
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
2870_A/Queensland/60/2005_H3N2
39211_A/mallard/Alberta/297/2007_H2N9
2037_A/Managua/403201/2008_H1N1
2964_A/Hongkong/7/87_H3N2
AY422034_A/duck/Hokkaido/95/01_H2N2
A/Beijing/12/1964_H2N2
179_A/swine/Ratchaburi/niah59/2004_H3N2
39490_A/mallard/Sweden/68597/2007_H2N2
967_A/open-bill_stork/Thailand/vsmu15atg/2005_H5N1
1186_A/pintail/ALB/179/1993_H6N1
1792_A/chicken/Yokohama/aq144/2001_H9N2
534_A/mallard_duck/ALB/712/1978_H3N3
2638_A/Berlin/3/1964_H2N2
1584_A/chicken/SK/hr00011/2007_H7N3
37_A/swine/Jamesburg/1942_H1N1
1624_A/blue-winged_teal/Ohio/658/2004_H7N3
957_A/little_grebe/Thailand/phichit01/2004_H5N1
1875_A/India/6263/1980_H1N1
2082_A/AA/Huston/1945_H1N1
CY102233_A/blue-winged_teal/Alberta/16/1997_H2N9_1
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
3235_A/Bay_of_Plenty/332/2004_H3N2
CY003912_A/herring_gull/DE/698/1988_H2N1
2904_A/Nanjing/13/80_H3N2
CY034073_A/Singapore/1-MA12B/1957_H2N2
109_A/swine/Iowa/1/1985_H1N1
2592_A/Washington/af06/2007_H1N1
EU258940_A/swine/Missouri/2124514/2006_H2N3
922_A/chicken/Krasnodar/123/06_H5N1
1727_A/chicken/Jiangsu/1/00_H9N2
1148_A/mallard/Maryland/897/2004_H5N2
1786_A/chicken/Kobe/aq26/2001_H9N2
AY209993_A/Victoria/15681/59_H2N2
AY209995_A/Panama/1/61_H2N2
1271_A/duck/Kingmen/e322/04_H6N2
CY003892_A/sanderling/New_Jersey/766/1986_H2N7
1733_A/chicken/Guangdong/56/01_H9N2
1207_A/chicken/Taiwan/na3/98_H6N1
39514_A/mallard/Sweden/9/2003_H2N7
39168_A/mallard/Stralsund/41-6/1981_H2N1
2038_A/Puertorico/8/34_H1N1
1439_A/chicken/NY/215868/1999_H7N2
CY064949_A/mallard/Netherlands/5/1999_H2N9
39175_A/mallard/Stralsund/55-4/1981_H2N3
901_A/cygnus_olor/Astrakhan/ast0521/2005_H5N1
767_A/duck/Guangxi/xa/2001_H5N1
153_A/swine/Alberta/14722/2005_H3N2
2607_A/England/494/2006_H1N1
3209_A/Waikato/115/2003_H3N2
3461_A/Bangkok/1/1979_H3N2
39221_A/gull/Maryland/18/1977_H2N9
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
1823_A/Henry/1936_H1N1
CY035583_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
2462_A/Oklahoma/ur060063/2007_H1N1
2217_A/Memphis/15/2000_H1N1
915_A/duck/Kurgan/8/2005_H5N1
1262_A/pintail_duck/ALB/111/1985_H6N2
2771_A/Western_Australia/12/2000_H3N2
34_A/swine/Chachoengsao/niah587/2005_H1N1
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
358_A/pigeon/MN/1407/1981_H1N1
2973_A/Hongkong/hku22/2004_H3N2
39151_A/chicken/New_York/4438-3/1995_H2N2
GU050601_A/ruddy_turnstone/Delaware/576/2002_H2N9
39209_A/mallard/Alberta/33/2001_H2N1
2601_A/Wilson-Smith/33_H1N1
39185_A/duck/Nanchang/4-190/2000_H2N9
2996_A/Siena/1/1997_H3N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
2108_A/Memphis/15/1978_H1N1
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8
CY093899_A/green-winged_teal/California/11273/2008_H2N9
CY042307_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
CY003981_A/mallard/Alberta/226/98_H2N3
CY044330_A/Japan/305/1957_H2N2
A/swine/Hong_Kong/294/2009_H1N2
1330_A/chicken/New_York/28263/1989_H6N3
CY042264_A/chicken/New_York/Sg-00260/1995_H2N2
3991_A/New_York/99/2002_H3N2
GU050838_A/ruddy_turnstone/Delaware/1488/2002_H2N9
729_A/red-necked_stint/Western_Australia/4126/1980_H4N8
CY003957_A/mallard/Alberta/202/1996_H2N5
1577_A/mallard/Alberta/24/01_H7N3
225_A/green-winged_teal/LA/169gw/1988_H10N7
30_A/swine/Ratchaburi/niah1481/2000_H1N1
CY101479_A/ruddy_turnstone/Delaware/519/1988_H2N1
2089_A/Fortworth/50_H1N1
2088_A/Albany/4835/1948_H1N1
39521_A/mallard/Sweden/72/2005_H2N9
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
368_A/chicken/PA/35154/1991_H1N1
39533_A/mallard/Netherlands/58/2008_H2N3
1077_A/turkey/Italy/1980_H5N2
CY003989_A/mallard/Alberta/149/2002_H2N4
1645_A/chicken/Victoria/1/1985_H7N7
578_A/duck/Victoria/1992_H3N8
39504_A/mallard/Sweden/30/2002_H2N5
AY209992_A/Albany/6/58_H2N2
2903_A/Nanjing/49/77_H3N2
39188_A/mallard/Ontario/56/1976_H2N3
CY003973_A/mallard/Alberta/205/1998_H2N3
39143_A/chicken/Connecticut/13657/1990_H2N2
2704_A/Albany/1/1968_H2N2
2951_A/Hongkong/45/80_H3N2
603_A/mallard/Minnesota/283/1999_H3N8
CY005551_A/duck/Hong_Kong/278/1978_H2N9
1087_A/chicken/Ibaraki/1/2005_H5N2
2790_A/Western_Australia/15/2001_H3N2
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
2913_A/Nanchang/58/94_H3N2
19_A/swine/Zhejiang/1/2007_H1N1
1388_A/chicken/Italy/4789/1999_H7N1
1721_A/chicken/Fujian/25/00_H9N2
939_A/falcon/Saudiarabia/d1936/2007_H5N1
535_A/mallard/ALB/394/1988_H3N3
39526_A/mallard/Sweden/103/2005_H2N9
1215_A/chicken/Taiwan/sp1/00_H6N1
429_A/guinea_fowl/New_York/2022111/1995_H2N2
3247_A/Canterbury/12/2004_H3N2
CY018882_A/green-winged_teal/Ohio/175/1986_H2N1
AY210001_A/California/1/1966_H2N2
587_A/duck/Hokkaido/8/80_H3N8
44_A/swine/Wisconsin/2/1966_H1N1
965_A/quail/Phathumthani/niah2711/2004_H5N1
576_A/red-necked_stint/Western_Australia/4923/1983_H3N8
805_A/chicken/Hebei/326/2005_H5N1
A/swine/Hong_Kong/NS623/2002_H1N2
16_A/swine/Tianjin/1/04_H1N1
HM204772_A/El_Salvador/2/1957_H2N2
GU050824_A/ruddy_turnstone/Delaware/1190/2002_H2N9
1644_A/chicken/Victoria/1976_H7N7
AY209996_A/Japan/170/62_H2N2
1476_A/chicken/CT/2604132/2003_H7N2
4191_A/New_York/938/2006_H3N2
1270_A/gull/Moscow/3100/2006_H6N2
780_A/duck/China/e3192/03_H5N1
2610_A/England/545/2007_H1N1
4339_A/Hongkong/481/97_H5N1
829_A/cygnus_olor/Croatia/1/2005_H5N1
2163_A/Memphis/1/1984_H1N1
CY033478_A/Berkeley/1/1968_H2N2
2431_A/New_York/ur060056/2007_H1N1
3538_A/Memphis/7/85_H3N2
1085_A/turkey/Italy/1325/2005_H5N2
659_A/blue-winged_teal/ALB/136/1990_H4N3
CY020418_A/Albany/2/1968_H2N2
CY014826_A/chicken/New_York/13828-3/1995_H2N2
CY003884_A/mallard_duck/Alberta/376/1985_H2N3
A/swine/Hong_Kong/NS1179/2007_H1N1
270_A/sharp-tailed_sandpiper/Australia/6/2004_H11N9
A/Victoria/5/1968_H2N2
304_A/mallard/ALB/52/1997_H12N5
CY039699_A/env/California/7303/2008_H2N3
816_A/duck/Yunnan/5310/2006_H5N1
2670_A/Korea/426/68_H2N2
1183_A/chicken/Italy/22a/1998_H5N9
CY005442_A/duck/Nanchang/4-184/2000_H2N9
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
2887_A/Western_Australia/73/2005_H3N2
396_A/mallard/MD/406/2002_H1N1
246_A/quail/Italy/1117/1965_H10N8
798_A/duck/Shandong/93/2004_H5N1
183_A/swine/Colorado/1/77_H3N2
CY060423_A/northern_pintail/Sweden/1/2003_H2N3
4326_A/Pennsylvania/pit31/2008_H3N2
CY005380_A/herring_gull/Delaware/471/1986_H2N7
CY077903_A/Nijmegen/1959_H2N2
1852_A/Brazil/11/1978_H1N1
928_A/chicken/Krasnodar/300/07_H5N1
39208_A/wild_duck/Shantou/992/2000_H2N8
114_A/swine/Iowa/2/1987_H1N1
23_A/swine/Kyoto/3/1979_H1N1
3053_A/Hutt/82/2000_H3N2
2091_A/Albany/13/1951_H1N1
2893_A/Brisbane/10/2007_H3N2
260_A/mallard/Missouri/mo130/2005_H11N3
AJ243994_A/mallard/New_York/6750/1978_H2N2
GU053525_A/mallard/Maryland/242/2001_H2N2
CY003860_A/pintail/Alberta/293/1977_H2N9
898_A/chicken/Nigeria/og11/2007_H5N1
39492_A/mallard/Netherlands/31/2006_H2N2
1304_A/chicken/CA/6643/2001_H6N2
2650_A/Krasnodar/101/1959_H2N2
39216_A/sanderling/New_Jersey/756/1986_H2N7
1466_A/chicken/PA/1490921/2002_H7N2
DQ508840_A/Japan/305/1957_H2N2
2100_A/California/10/1978_H1N1
AB275627_A/tern/Australia/1363/2004_H2N5
AY209999_A/Pittsburgh/2/65_H2N2
GU050776_A/ruddy_turnstone/Delaware/413/2002_H2N1
305_A/pintail/Alberta/49/2003_H12N5
39164_A/mallard/Rugen/26-4/1980_H2N3
224_A/mallard_duck/Minnesota/19/1979_H10N7
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
CY045793_A/North_Carolina/1/1963_H2N2
1432_A/chicken/PA/19241/1997_H7N2
CY035083_A/Netherlands/56/1963_H2N2
1735_A/chicken/Jilin/53/01_H9N2
1744_A/chicken/Guangxi/37/2005_H9N2
194_A/swine/Fujian/f1/2001_H5N1
2905_A/Nanjing/2/82_H3N2
GU050790_A/ruddy_turnstone/Delaware/726/2002_H2N1
795_A/chicken/Jilin/9/2004_H5N1
3476_A/Albany/6/1970_H3N2
A/Guiyang/1/1957_H2N2
143_A/swine/Doetlingen/idt4735/2005_H1N2
CY034057_A/Singapore/1-MA12/1957_H2N2
923_A/common_gull/Chany/p/2006_H5N1
DQ017499_A/mallard/Postdam/178-4/1983_H2N2
824_A/chicken/Ivory_Coast/178735/2006_H5N1
FJ686727_A/mallard/Ohio/363/2003_H2N1
790_A/chicken/Guangxi/12/2004_H5N1
FJ686775_A/mallard/Maryland/232/2001_H2N3
4175_A/New_York/461/2005_H3N2
CY003868_A/laughing_gull/New_Jersey/75/1985_H2N9
1089_A/chicken/Hidalgo/28159232/1994_H5N2
952_A/chicken/Kalasin/niah316/2004_H5N1
4301_A/Mississippi/ur070100/2008_H3N2
1614_A/turkey/Oregon/1971_H7N3
537_A/mallard_duck/ALB/635/1983_H3N5
527_A/turkey/MN/366767/2005_H3N2
39213_A/mallard/Alberta/35/2009_H2N3
CY035498_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
2787_A/Queensland/20/2001_H3N2
2165_A/New_York/29241/1986_H1N1
1193_A/duck/Hongkong/d73/1976_H6N1
159_A/swine/Heilongjiang/1/05_H3N2
1607_A/chicken/Pakistan/34668/1995_H7N3
A/KoreA/426/1968_H2N2
3282_A/Tairawhiti/369/2004_H3N2
810_A/chicken/Hunan/3157/2006_H5N1
2814_A/Western_Australia/36/2002_H3N2
838_A/CK/HK/yu22/2002_H5N1
AY422031_A/duck/Hokkaido/107/01_H2N3
794_A/chicken/Hubei/327/2004_H5N1
2083_A/Fortmonmouth/1/47_H1N1
2954_A/Hongkong/14/83_H3N2
3274_A/Christchurch/14/2004_H3N2
GU053518_A/mallard/Maryland/324/2003_H2N3
2319_A/Florida/ur060355/2007_H1N1
2710_A/Tashkent/1046/1967_H2N2
CY015140_A/ruddy_turnstone/Delaware/34/1993_H2N1
180_A/swine/Udonthani/niah464/2004_H3N2
AY180692_A/duck/Nanchang/4-184/2000_H2N9
766_A/chicken/Hebei/718/2001_H5N1
486_A/gull/MD/19/1977_H2N9
CY095177_A/environment/New_York/46614-2/2005_H2N3
2025_A/Auckland/619/2005_H1N1
1219_A/chicken/Taiwan/1212/01_H6N1
1758_A/chicken/Israel/90658/2000_H9N2
39194_A/mallard/Alberta/202/1980_H2N3
321_A/red-necked_stint/Western_Australia/5745/1982_H12N9
919_A/goose/Suzdalka/10/05_H5N1
900_A/chicken/Sihala/narc33034/2006_H5N1
477_A/sanderling/Nj/766/1986_H2N7
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2
AX399726_A/Singapore/1/1957_H2N2
2653_A/Moscow/1019/1965_H2N2
2894_A/Ontario/rv1273/2005_H3N2
1090_A/chicken/Jalisco/14589660/1994_H5N2
364_A/turkey/MO/21939/1987_H1N1
1236_A/chicken/Taiwan/ch1006/04_H6N1
130_A/swine/OH/511445/2007_H1N1
4409_A/Hongkong/1073/99_H9N2
CY101387_A/laughing_gull/New_Jersey/798/1986_H2N7
3472_A/Albany/3/1969_H3N2
3399_A/Waikato/6/2005_H3N2
CY045284_A/mallard/Quebec/10969/2006_H2N3
929_A/chicken/Moscow/2/2007_H5N1
3567_A/New_York/764/1993_H3N2
39532_A/mallard/Netherlands/37/2008_H2N3
761_A/chicken/Hubei/wj/1997_H5N1
140_A/swine/Guangxi/13/2006_H1N2
3497_A/Albany/1/1976_H3N2
39174_A/duck/Rugen/88-6/1981_H2N3
1726_A/chicken/Henan/26/00_H9N2
470_A/mallard/ALB/202/1996_H2N5
CY003927_A/laughing_gull/New_Jersey/798/1986_H2N7
4405_A/Thailand/676/2005_H5N1
CY077732_A/Netherlands/001K1/1963_H2N2
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8
39198_A/mallard/Alberta/529/1980_H2N3
2736_A/New_South_Wales/36/2000_H3N2
2999_A/Hiroshima/52/2005_H3N2
1102_A/chicken/VA/40018/1984_H5N2
223_A/chicken/Germany/n/1949_H10N7
CY014920_A/mallard_duck/New_York/66861/1978_H2N3
CY020522_A/Albany/9/1967_H2N2
2966_A/Hongkong/14/92_H3N2
1899_A/Auckland/590/2000_H1N1
833_A/swan/Germany/r65/2006_H5N1
2075_A/Alaska/1935_H1N1
A/swine/Hong_Kong/9656/2001_H1N1
600_A/duck/NY/13822/1995_H3N8
207_A/swine/Guangxi/s11/2005_H9N2
1371_A/mallard/Ohio/123/1989_H6N8
EU557456_A/northern_pintail/Alaska/44183-123/2006_H2N3
4334_A/Shanghai/1/2006_H5N1
39207_A/pintail/Alberta/22/1997_H2N9
581_A/pintail_duck/ALB/169/1980_H3N8
CY036560_A/environment/New_Jersey/Sg-00422/2004_H2N2
39218_A/shorebird/New_Jersey/845/1986_H2N7
3148_A/South_Canterbury/37/2002_H3N2
GU050629_A/ruddy_turnstone/Delaware/1234/2002_H2N9
151_A/swine/MI/pu243/04_H3N1
39183_A/duck/Nanchang/2-0485/2000_H2N9
M81573_A/Leningrad/134/1957_H2N2
279_A/green-winged_teal/Ohio/397/1986_H11N9
3072_A/Auckland/607/2001_H3N2
2649_A/Netherlands/56/1963_H2N2
134_A/swine/England/wvl15/1997_H1N1
2642_A/Potsdam/2/1965_H2N2
AY422032_A/duck/Hokkaido/17/2001_H2N3
A/Okuda//1957_H2N2
1859_A/Beijing/262/1995_H1N1
CY021018_A/Albany/5/1958_H2N2_1
3149_A/Waikato/21/2002_H3N2
706_A/mallard/Ohio/178/1990_H4N6
GU050587_A/ruddy_turnstone/Delaware/288/2002_H2N9
CY035481_A/duck/New_Jersey/Sg-00266/1995_H2N2
1081_A/poultry/Italy/373/1997_H5N2
2103_A/Lackland/7/1978_H1N1
1625_A/mallard/Delaware/418/2005_H7N3
CY020394_A/Albany/6/1967_H2N2
EU258948_A/swine/Missouri/4296424/2006_H2N3
2953_A/Hongkong/1/82_H3N2
1890_A/New_Zealand/7/1983_H1N1
228_A/northern_shoveler/TX/56/2000_H10N7
CY102225_A/shorebird/Delaware_Bay/111/1997_H2N1
123_A/swine/Wisconsin/1915/1988_H1N1
916_A/duck/Novosibirsk/2/05_H5N1
2942_A/Hongkong/3/69_H3N2
2282_A/Michigan/ur060015/2006_H1N1
AB275405_A/tern/Australia/1402/2004_H2N5
AB266381_A/tern/Australia/1/04_H2N5
2688_A/Albany/1/1960_H2N2
20_A/swine/Denmark/wvl9/1993_H1N1
A/swine/Hong_Kong/NS1659/2001_H1N1
CY101552_A/mallard/Alberta/323/1988_H2N1
1367_A/laughing_gull/Nj/276/1989_H6N8
53_A/swine/Kentucky/1/1976_H1N1
1428_A/duck/Tasmania/277/2007_H7N2
39508_A/mallard/Sweden/70/2002_H2N3
M81585_A/Leningrad/134/47/1957_H2N2
4201_A/Colorado/ur060023/2007_H3N2
351_A/blue-winged_teal/Alberta/141/1992_H1N1
1568_A/chicken/Queensland/1994_H7N3
39204_A/mallard/Alberta/856/1984_H2N3
3654_A/New_York/685/1995_H3N2
1106_A/black_duck/New_York/184/1988_H5N2
CY095185_A/duck/New_York/53294-6/2005_H2N3
1784_A/parakeet/Narita/92a/98_H9N2
CY039388_A/mallard/Alberta/12017/2005_H2N3
964_A/open-billed_stork/Suphanburi/tsd0912f/2004_H5N1
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
4383_A/Indonesia/cdc625l/2006_H5N1
452_A/duck/Germany/1215/1973_H2N3
1147_A/chicken/TX/298313/04_H5N2
943_A/duck/Korea/esd1/03_H5N1
2794_A/Queensland/22/2002_H3N2
64_A/swine/Arizona/148/1977_H1N1
4333_A/China/gd01/2006_H5N1
AY210004_A/England/10/67_H2N2
466_A/mallard/Maryland/316/2003_H2N3
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
CY020322_A/Albany/2/1958_H2N2
39507_A/mallard/Sweden/57/2002_H2N3
997_A/chicken/Thailand/icrc213/2007_H5N1
39202_A/mallard/Alberta/257/1984_H2N3
GU050594_A/ruddy_turnstone/New_Jersey/398/2002_H2N9
39184_A/duck/Nanchang/2-0492/2000_H2N9
GU050748_A/mallard/Minnesota/550/2000_H2N1
882_A/bar-headed_goose/Mongolia/1/05_H5N1
CY079481_A/mallard/Wisconsin/08OS2841/2008_H2N3
1298_A/chicken/California/465/00_H6N2
1986_A/Canterbury/51/2001_H1N1
2170_A/Ohio/3559/1988_H1N1
3782_A/New_York/138/1999_H3N2
2668_A/Johannesburg/617/1967_H2N2
39147_A/chicken/New_York/29878/1991_H2N2
CY041335_A/mallard/Sweden/45/2005_H2N3
127_A/swine/California/t9001707/1991_H1N1
29_A/swine/Spain/53207/2004_H1N1
297_A/mallard/Missouri/209/2006_H11N9
2945_A/Hongkong/6/72_H3N2
675_A/blue-winged_teal/ALB/293/1994_H4N6
1708_A/duck/Nanjing/1/97_H9N2
3085_A/Wellington/22/2001_H3N2
4401_A/Thailand/1kan1/2004_H5N1
EF633440_A/Leningrad/134/47/ts+18/1957_H2N2
CY021938_A/Albany/1/1960_H2N2
CY033985_A/Georgia/1/1967_H2N2
24_A/swine/Hokkaido/2/1981_H1N1
2094_A/Denver/57_H1N1
1120_A/avian/NY/53726/2000_H5N2
CY035508_A/chicken/New_Jersey/Sg-00276/1995_H2N2
2899_A/Guandong/243/72_H3N2
CY005435_A/duck/Nanchang/2-0486/2000_H2N9
369_A/turkey/IA/210893/1992_H1N1
CY005811_A/gull/Maryland/19/1977_H2N9
4296_A/Kentucky/ur070124/2008_H3N2
311_A/ruddy_turnstone/Nj/581/2000_H12N5
1736_A/chicken/Nanchang/4301/2001_H9N2
803_A/bar-headed_goose/Qinghai/62/05_H5N1
AY180680_A/Duck/Nanchang/4-190/2000_H2N9
CY042269_A/chicken/New_Jersey/Sg-00264/1995_H2N2
GU050741_A/red_knot/Delaware/441/2002_H2N3
CY036572_A/avian/New_York/Sg-00425/2004_H2N2
AY210007_A/Berkeley/1/1968_H2N2
A/swine/Hong_Kong/NS857/2001_H1N2
2709_A/North_Carolina/1/1968_H2N2
39534_A/common_teal/Netherlands/2/2008_H2N3
1762_A/turkey/Israel/619/2002_H9N2
2995_A/Siena/3/1995_H3N2
3993_A/Memphis/31/03_H3N2
407_A/mallard_duck/New_York/6861/1978_H1N5
39136_A/mallard/Potsdam/177-4/1983_H2N1
4140_A/New_York/55/2004_H3N2
1065_A/duck/Vietnam/ncvd06/2005_H5N1
CY034081_A/Singapore/1-MA12D/1957_H2N2
492_A/mallard_duck/ALB/26/1976_H3N1
CY003941_A/mallard/Alberta/353/1988_H2N3
426_A/mallard/Postdam/1784/83_H2N2
4337_A/Jiangsu/2/2007_H5N1
2962_A/Hongkong/6/85_H3N2
3373_A/Canterbury/256/2005_H3N2
CY003965_A/blue-winged_teal/Alberta/16/1997_H2N9
CY042913_A/mallard/Minnesota/Sg-00692/2008_H2N3
DQ009921_A/Canada/720/2005_H2N2
39528_A/mallard/Sweden/5/2005_H2N3
3320_A/Wellington/38/2004_H3N2
39217_A/sanderling/New_Jersey/766/1986_H2N7
JF327340_A/chicken/OH/494832/2007_H2N3
4271_A/California/ur070019/2008_H3N2
50_A/swine/Tennessee/1/1975_H1N1
AY209990_A/Chile/13/57_H2N2
3231_A/Wellington/49/2003_H3N2
DQ017491_A/mallard/Postdam/178-4/1983_H2N2
4335_A/China/gd02/2006_H5N1
819_A/chicken/Hubei/2856/2007_H5N1
2099_A/Arizona/14/1978_H1N1
804_A/chicken/Guangdong/1/2005_H5N1
AY209994_A/Ann_Arbor/6/1960_H2N2
3092_A/Auckland/610/2002_H3N2
937_A/chicken/Primorje/1/2008_H5N1
CY014981_A/Japan/305/1957_H2N2
1765_A/turkey/Israel/1209/2003_H9N2
CY032290_A/Johannesburg/617/1967_H2N2
3031_A/Canterbury/66/2000_H3N2
397_A/mallard/MD/199/2003_H1N1
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6
2557_A/Vermont/ur060574/2007_H1N1
CY077573_A/mallard/New_Zealand/1613-39/2004_H2N7
A/swine/Hong_Kong/554/2003_H1N2
1101_A/chicken/Pennsylvania/1/1983_H5N2
CY035488_A/duck/Pennsylvania/Sg-00269/1995_H2N3
912_A/chicken/Omsk/14/05_H5N1
1659_A/turkey/Ontario/6118/1968_H8N4
39530_A/mallard/Netherlands/12/1999_H2N9
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3
1426_A/duck/Mongolia/47/2001_H7N1
A/Shanghai/202/1957_H2N2
144_A/swine/Ehime/1/1980_H1N2
61_A/swine/Tennessee/7/1976_H1N1
1635_A/turkey/England/1963_H7N3
A/swine/Hong_Kong/8512/2001_H1N1
FJ686759_A/mallard/Maryland/228/2001_H2N3
4408_A/Netherlands/219/03_H7N7
356_A/duck/Italy/69238/2007_H1N1
437_A/mallard/ALB/205/1998_H2N3
849_A/chicken/India/niv33491/06_H5N1
175_A/swine/Spain/39139/2002_H3N2
CY034065_A/Singapore/1-MA12A/1957_H2N2
1737_A/chicken/Shanghai/10/01_H9N2
CY014834_A/guinea_fowl/New_York/20221-11/1995_H2N2
3002_A/Yucatan/me6057/2003_H3N2
2712_A/Victoria/1968_H3N2
1783_A/duck/Hokkaido/49/98_H9N2
39187_A/swan/Maryland/206/1986_H2N7
1655_A/mallard/Ohio/421/1987_H7N8
2114_A/Memphis/7/1980_H1N1
CY005769_A/mallard/Potsdam/177-4/1983_H2N2
2078_A/Bel/1942_H1N1
AY210005_A/Ann_Arbor/7/1967_H2N2
17_A/swine/Shanghai/1/2005_H1N1
HM059979_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
147_A/swine/Saraburi/niah13021/2005_H1N2
1112_A/chukar/MN/145917/1998_H5N2
3508_A/Albany/4/1977_H3N2
CY078696_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
2081_A/Weiss/43_H1N1
682_A/duck/Czechoslovakia/1956_H4N6
1718_A/chicken/China/guangxi1/2000_H9N2
3457_A/TW/3286/03_H3N2
GU050811_A/mallard/Minnesota/31/2000_H2N9
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
1283_A/green-winged_teal/Ohio/178/1999_H6N2
1179_A/duck/NY/19125559/2002_H5N8
CY031600_A/Korea/426/1968_H2N2
1265_A/mallard_duck/ALB/294/1987_H6N2
54_A/swine/Minnesota/27/1976_H1N1
1615_A/pheasant/MN/917/1980_H7N3
500_A/duck/NY/6874/1978_H3N2
308_A/ruddy_turnstone/DE/1444/2000_H12N5
2279_A/Iowa/ceid23/2005_H1N1
39166_A/mallard/Stralsund/48-6/1981_H2N3
1452_A/chicken/Nj/1188785/2001_H7N2
941_A/swan/Slovenia/760/2006_H5N1
1611_A/chicken/Pakistan/c1998/1998_H7N3
CY035483_A/chicken/New_Jersey/Sg-00267/1995_H2N2
1613_A/chicken/Rawalpindi/narc72/2002_H7N3
AY180681_A/Duck/Nanchang/2-0492/2000_H2N9
2680_A/Ann_Arbor/23/1957_H2N2
FJ686735_A/mallard/Ohio/365/2003_H2N1
39169_A/mallard/Stralsund/41-4/1981_H2N1
195_A/swine/Fujian/1/2003_H5N1
770_A/chicken/Jiangsu/cz1/2002_H5N1
CY020410_A/Albany/3/1967_H2N2
261_A/duck/England/1956_H11N6
2076_A/Phila/1935_H1N1
39172_A/duck/Rugen/79-6/1981_H2N3
AB275413_A/tern/Australia/1390/2004_H2N5
956_A/duck/Angthong/niah8246/2004_H5N1
155_A/swine/Manitoba/12707/2005_H3N2
18_A/swine/Henan/1/06_H1N1
1195_A/teal/Hongkong/w312/97_H6N1
652_A/mallard_duck/ALB/630/1984_H4N2
3451_A/Moscow/10/99_H3N2
1073_A/duck/Potsdam/14026/1986_H5N2
2302_A/California/ur060564/2007_H1N1
2686_A/Albany/5/1958_H2N2
1110_A/chicken/NY/14009/1993_H5N2
752_A/mallard_duck/New_York/180/1986_H4N9
150_A/swine/IN/pu542/04_H3N1
2998_A/Genoa/14/2003_H3N2
508_A/mallard/MN/68/1999_H3N2
918_A/goose/Krasnoozerskoe/627/05_H5N1
AY210003_A/Georgia/1/1967_H2N2
39192_A/mallard/Alberta/309/1979_H2N3
39488_A/mallard/Sweden/58451/2006_H2N2
3496_A/Albany/42/1975_H3N2
AY633201_A/mallard/Alberta/205/1998_H2N3
CY032250_A/Potsdam/2/1965_H2N2
3000_A/Kuwait/af03/2008_H3N2
FJ686767_A/mallard/Maryland/231/2001_H2N3
A/Canada-ON/RV1527/2009_H1N1
3909_A/New_York/439/2000_H3N2
GU050852_A/ruddy_turnstone/Delaware/1687/2002_H2N9
860_A/chicken/Yamaguchi/7/2004_H5N1
AY180684_A/Duck/Nanchang/3-090/2000_H2N9
65_A/swine/Iowa/1/1977_H1N1
CY032266_A/Cottbus/1/1964_H2N2
A/Johannesburg/617/1967_H2N2
CY097379_A/mallard/Wisconsin/2785/2009_H2N3
1723_A/chicken/Guangxi/6/2000_H9N2
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
1730_A/wild_duck/Nanchang/20480/2000_H9N2
149_A/swine/Missouri/4296424/2006_H2N3
862_A/crow/Osaka/102/2004_H5N1
785_A/goose/Fujian/bb/2003_H5N1
39503_A/mallard/Sweden/113/2002_H2N1
CY103524_A/mallard/Alberta/417/2009_H2N3
39167_A/mallard/Stralsund/45-6/1981_H2N3
1350_A/sanderling/DE/1258/1986_H6N6
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
1128_A/mallard/MN/1/2000_H5N2
AY210006_A/Tokyo/3/1967_H2N2
39140_A/duck/Hong_Kong/273/1978_H2N2
CY102265_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8_1
A/Zhang/4/1957_H2N2
2077_A/Hickox/1940_H1N1
836_A/environment/Hongkong/4376/99_H5N1
CY031584_A/Ann_Arbor/23/1957_H2N2
327_A/gull/Maryland/704/1977_H13N6
498_A/duck/Hongkong/7/1975_H3N2
CY077454_A/mallard/New_Zealand/449-94/2004_H2N3
1853_A/Chile/1/83_H1N1
192_A/swine/Ontario/42729a/01_H3N3
2490_A/Tennessee/ur060239/2007_H1N1
35_A/swine/Chonburi/niah589/2005_H1N1
1072_A/duck/Denmark/65047/04_H5N2
2989_A/Siena/3/1988_H3N2
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
133_A/swine/England/wvl11/1994_H1N1
4331_A/England/72_H3N2
2965_A/Hongkong/2/88_H3N2
CY076845_A/bufflehead/California/JN1016/2006_H2N9
4182_A/Wisconsin/67/2005_H3N2
GU050783_A/ruddy_turnstone/Delaware/669/2002_H2N1
48_A/swine/Illinois/1/1975_H1N1
1796_A/chicken/Pakistan/2/99_H9N2
326_A/duck/Siberia/272pf/1998_H13N6
39137_A/mallard/Potsdam/177-6/1983_H2N2
3145_A/Canterbury/81/2002_H3N2
3155_A/Wellington/66/2002_H3N2
3056_A/Waikato/16/2000_H3N2
CY022018_A/Albany/20/1957_H2N2
GU050769_A/ruddy_turnstone/Delaware/262/2002_H2N1
2067_A/USSR/46/1979_H1N1
39149_A/chicken/Jena/4705/1984_H2N2
39_A/swine/Wisconsin/1/1961_H1N1
948_A/chicken/Sudan/17848/2006_H5N1
39171_A/duck/Rugen/78-6/1981_H2N3
1702_A/chicken/Shandong/7/96_H9N2
1650_A/chicken/Germany/r28/03_H7N7
CY020386_A/Albany/26/1957_H2N2
39535_A/mallard/Netherlands/29/2010_H2N3
859_A/chicken/Oita/8/2004_H5N1
3491_A/Memphis/3/73_H3N2
CY004559_A/herring_gull/DE/692/1988_H2N8
1781_A/chicken/Osaka/aq48/97_H9N2
372_A/quail/IN/38685/1993_H1N1
CY032282_A/Tashkent/1046/1967_H2N2
CY035485_A/chicken/New_Jersey/Sg-00268/1995_H2N2
1749_A/chicken/Hebei/l1/2006_H9N2
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2
2471_A/Oregon/ur060291/2007_H1N1
1725_A/chicken/Heilongjiang/35/00_H9N2
47_A/swine/Wisconsin/1/1971_H1N1
218_A/pintail/Alberta/129/1993_H10N7
CY039714_A/env/California/7335/2008_H2N3
1883_A/Malaysia/54_H1N1
277_A/mallard_duck/Tennessee/11457/1985_H11N9
CY079369_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
190_A/swine/Minnesota/593/99_H3N2
A/Singapore/1/1957_H2N2
1785_A/duck/Hokkaido/9/99_H9N2
CY097208_A/American_green-winged_teal/Illinois/2479/2009_H2N3
2906_A/Nanjing/36/83_H3N2
CY003997_A/mallard/Alberta/79/2003_H2N3
39201_A/mallard/Pennsylvania/9001/1984_H2N6
2878_A/South_Australia/61/2005_H3N2
63_A/swine/Wisconsin/30954/1976_H1N1
39502_A/mallard/Sweden/112/2002_H2N7
2159_A/Memphis/54/1983_H1N1
39496_A/mallard/Netherlands/13/2001_H2N9
???????????
0.01
39204_A/mallard/Alberta/856/1984_H2N3
39173_A/duck/Rugen/88-4/1981_H2N3
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
CY005765_A/mallard/Potsdam/177-4/1983_H2N2
CY036569_A/avian/New_York/Sg-00424/2004_H2N2
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
DQ508881_A/Taiwan/1964_H2N2
CY032261_A/Cottbus/1/1964_H2N2
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
D13580_A/Izumi/5/65_H2N2
FJ517267_A/mallard/MN/506/2000_H2N3
AY209979_A/Cordoba/522/67_H2N2
39494_A/northern_shoveler/Georgia/1/2010_H2N3
39162_A/mallard/Berlin/452-6/1980_H2N3
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
A/Shanghai/202/1957_H2N2
39133_A/mallard/New_York/6750/1978_H2N2
39503_A/mallard/Sweden/113/2002_H2N1
CY005546_A/duck/Hong_Kong/278/1978_H2N9
CY014609_A/duck/Nanchang/4-184/2000_H2N9
A/Singapore/1/1957_H2N2
GQ257503_A/mallard/Maryland/320/2003_H2N3
AF270721_A/Ann_Arbor/6/1960_H2N2
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
CY087800_A/Japan/305-MA12/1957_H2N2
39207_A/pintail/Alberta/22/1997_H2N9
L11141_A/Pintail/Praimoric/625/76_H2N2
AY209971_A/Kumamoto/1/1965_H2N2
CY096994_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
L11138_A/mallard/Ontario/56/76_H2N3
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
L11128_A/duck/Hong_Kong/273/78_H2N2
FJ686754_A/mallard/Maryland/228/2001_H2N3
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
39525_A/mallard/Sweden/93/2005_H2N3
CY022013_A/Albany/20/1957_H2N2
CY003871_A/mallard/Alberta/884/1984_H2N5
39209_A/mallard/Alberta/33/2001_H2N1
AF270727_A/Ohio/2/59_H2N2
AY209962_A/Yokosuka/3/62_H2N2
AY209954_A/Philippines/2/60_H2N2
CY077741_A/Netherlands/001M/1958_H2N2
39166_A/mallard/Stralsund/48-6/1981_H2N3
AY209957_A/Sao_Paolo/1/1961_H2N2
39151_A/chicken/New_York/4438-3/1995_H2N2
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
AF270720_A/Albany/7/57_H2N2
AY209973_A/Pittsburgh/2/65_H2N2
AY209975_A/California/1/1966_H2N2
CY097203_A/American_green-winged_teal/Illinois/2479/2009_H2N3
CY020413_A/Albany/2/1968_H2N2
CY036573_A/avian/New_York/Sg-00425/2004_H2N2
39208_A/wild_duck/Shantou/992/2000_H2N8
CY033980_A/Georgia/1/1967_H2N2
CY003907_A/herring_gull/DE/698/1988_H2N1
CY042914_A/mallard/Minnesota/Sg-00692/2008_H2N3
AY209982_A/Johannesburg/567/1967_H2N2
39527_A/mallard/Sweden/107/2005_H2N3
EU258939_A/swine/Missouri/2124514/2006_H2N3
CY020373_A/Albany/4/1958_H2N2
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
CY079492_A/mallard/Wisconsin/08OS2844/2008_H2N3
CY045812_A/Japan/305-MA19A/1957_H2N2
CY047664_A/mallard/Quebec/11281/2006_H2N3
CY043322.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
CY005538_A/duck/Hong_Kong/319/1978_H2N2
L11139_A/mallard/Potsdam/178-4/1983_H2N2
39517_A/mallard/Sweden/49/2005_H2N9
CY036580_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
39192_A/mallard/Alberta/309/1979_H2N3
AF116200_A/guinea_fowl/New_York/20221-11/1995_H2N2
EU557522_A/northern_pintail/Alaska/44183-123/2006_H2N3
CY005808_A/gull/Maryland/19/1977_H2N9
39203_A/mallard/Alberta/720/1984_H2N3
CY101547_A/mallard/Alberta/323/1988_H2N1
FJ686778_A/mallard/Maryland/233/2001_H2N3
CY033340_A/northern_shoveler/California/HKWF1128/2007_H2N7
CY032269_A/Guiyang/1/1957_H2N2
CY021933_A/Albany/1/1960_H2N2
CY034926_A/Czech_Republic/1/1966_H2N2
CY042286_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
AY209974_A/Berkeley/1/1966_H2N2
39187_A/swan/Maryland/206/1986_H2N7
AY209987_A/Tokyo/3/1967_H2N2
CY003944_A/mallard/Alberta/201/1996_H2N3
CY097374_A/mallard/Wisconsin/2785/2009_H2N3
HM059999_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
CY077904_A/Nijmegen/1959_H2N2
CY021805_A/Albany/22/1957_H2N2
L11126_A/Berlin/3/1964_H2N2
39216_A/sanderling/New_Jersey/756/1986_H2N7
CY003922_A/laughing_gull/New_Jersey/798/1986_H2N7
AY209984_A/Poland/5/67_H2N2
FJ686770_A/mallard/Maryland/232/2001_H2N3
JF327327_A/duck/OH/492493/2007_H2N3
39183_A/duck/Nanchang/2-0485/2000_H2N9
DQ009917_A/Canada/720/2005_H2N2
AY633364_A/pintail/Alberta/22/97_H2N9
CY003984_A/mallard/Alberta/149/2002_H2N4
CY003863_A/laughing_gull/New_Jersey/75/1985_H2N9
39136_A/mallard/Potsdam/177-4/1983_H2N1
39516_A/mallard/Sweden/43/2005_H2N9
L20410_A/Singapore/1/1957_H2N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
CY064950_A/mallard/Netherlands/5/1999_H2N9
EU258943_A/swine/Missouri/4296424/2006_H2N3
AF270717_A/Leningrad/134/1957_H2N2
39524_A/mallard/Sweden/91/2005_H2N9
CY102228_A/blue-winged_teal/Alberta/16/1997_H2N9
CY020397_A/Albany/7/1967_H2N2
A/Okuda/1957_H2N2
AY633180_A/mallard/Alberta/202/1996_H2N5
CY020405_A/Albany/3/1967_H2N2
CY076840_A/bufflehead/California/JN1016/2006_H2N9
39532_A/mallard/Netherlands/37/2008_H2N3
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
39188_A/mallard/Ontario/56/1976_H2N3
39214_A/mallard/Alberta/319/2009_H2N3
CY034076_A/Singapore/1-MA12D/1957_H2N2
CY042285_A/chicken/New_Jersey/Sg-00276/1995_H2N2
J02127_A/Japan/305/1957_H2N2
A/Netherlands/M1/1958_H2N2
CY101555_A/mallard/Alberta/353/1988_H2N3
CY020541_A/Albany/1/1959_H2N2
39493_A/mallard/Netherlands/14/2007_H2N2
39139_A/mallard/Potsdam/179/1983_H2N2
AY209966_A/Netherlands/65/63_H2N2
39537_A/mallard/Netherlands/1/2010_H2N3
AY633228_A/mallard/Alberta/226/98_H2N3
CY039700_A/env/California/7303/2008_H2N3
CY034060_A/Singapore/1-MA12A/1957_H2N2
39140_A/duck/Hong_Kong/273/1978_H2N2
39212_A/mallard/Alberta/289/2009_H2N9
AY209977_A/Panama/1/66_H2N2
CY076800_A/northern_shoveler/California/JN586/2006_H2N9
AF116211_A/shorebird/Delaware_Bay/138/97_H2N1
CY034044_A/Singapore/1/1957_H2N2
39218_A/shorebird/New_Jersey/845/1986_H2N7
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
GU168294_A/northern_pintail/Alaska/44339-624/2007_H2N3
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2
GQ257511_A/mallard/Maryland/333/2003_H2N3
GQ257519_A/mallard/Maryland/338/2003_H2N3
39490_A/mallard/Sweden/68597/2007_H2N2
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
CY021813_A/Albany/1/1958_H2N2
CY003879_A/mallard_duck/Alberta/376/1985_H2N3
AF270726_A/Victoria/15681/59_H2N2
39138_A/mallard/Potsdam/178-6/1983_H2N2
AF116199_A/Silky_chicken/PA/9600897/96_H2N3
CY044325_A/Japan/305/1957_H2N2
AF270718_A/RI/5-/1957_H2N2
CY036815_A/Korea/426/1968_H2N2
39135_A/mallard/Potsdam/176/1983_H2N2
GQ415319_A/mallard/Switzerland/WV4060057/2006_H2N8
39197_A/mallard/Alberta/501/1980_H2N3
39201_A/mallard/Pennsylvania/9001/1984_H2N6
39144_A/avian/Massachusetts/25756/1990_H2N2
AY209968_A/Murakami/4/64_H2N2
CY042266_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
FJ686802_A/mallard/Maryland/314/2003_H2N3
AF116208_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
CY042277_A/duck/Pennsylvania/Sg-00269/1995_H2N3
GQ247843_A/duck/Germany/1215/1973_H2N3
39184_A/duck/Nanchang/2-0492/2000_H2N9
AF116197_A/Chicken/NY/13828-3/95_H2N2
A/Netherlands/M1/57_H2N2
CY097598_A/mallard/Missouri/132/2009_H2N3
L20406_A/Japan/305+/1957_H2N2
L20408_A/RI/5+/1957_H2N2
CY095172_A/environment/New_York/46614-2/2005_H2N3
A/Netherlands/B1/68_H2N2
CY003855_A/pintail/Alberta/293/1977_H2N9
39501_A/mallard/Sweden/111/2002_H2N7
CY033473_A/Berkeley/1/1968_H2N2
CY101382_A/laughing_gull/New_Jersey/798/1986_H2N7
CY003960_A/blue-winged_teal/Alberta/16/1997_H2N9
AY209963_A/Albany/1/63_H2N2
AF270724_A/Malaya/16/58_H2N2
CY021997_A/Albany/4/1967_H2N2
AF116205_A/black_duck/New_Jersey/1580/78_H2N3
39143_A/chicken/Connecticut/13657/1990_H2N2
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
AF116198_A/chicken/NY/29878/1991_H2N2
CY094365_A/northern_shoveler/California/HKWF1128C/2007_H2N7
AF270728_A/Chile/6/57_H2N2
CY045287_A/mallard/Quebec/11063/2006_H2N3
CY042289_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
AY633388_A/teal/Alberta/16/97_H2N9
39168_A/mallard/Stralsund/41-6/1981_H2N1
39217_A/sanderling/New_Jersey/766/1986_H2N7
CY077897_A/Rotterdam/1957_H2N2
39210_A/mallard/Alberta/242/2004_H2N3
CY079476_A/mallard/Wisconsin/08OS2841/2008_H2N3
CY042270_A/chicken/New_Jersey/Sg-00264/1995_H2N2
39528_A/mallard/Sweden/5/2005_H2N3
HM204775_A/El_Salvador/2-Q226L/1957_H2N2
39495_A/mallard/Netherlands/14/2001_H2N3
L11134_A/Krasnodar/101/1959_H2N2
AY209952_A/Chile/13/57_H2N2
CY004554_A/herring_gull/DE/692/1988_H2N8
FJ686714_A/mallard/Ohio/362/2003_H2N1
AY209961_A/Taiwan/1/1962_H2N2
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
CY014558_A/mallard_duck/Alberta/323/1988_H2N1
39529_A/mallard/Netherlands/11/1999_H2N9
A/Nijmegen/1959_H2N2
A/Netherlands/H1/1960_H2N2
CY042294_A/chicken/New_York/Sg-00303/1997_H2N2
CY060424_A/northern_pintail/Sweden/1/2003_H2N3
AY209959_A/Japan/170/62_H2N2
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
CY032253_A/Krasnodar/101/1959_H2N2
L11133_A/Korea/426/1968_H2N2
39199_A/mallard/Alberta/558/1980_H2N3
AF116204_A/Pintail_duck/Alberta/211/80_H2N3
FJ686706_A/mallard/Maryland/319/2003_H2N3
AF116210_A/shorebird/Delaware_Bay/111/1997_H2N1
CY042281_A/chicken/New_York/Sg-00273/1995_H2N2
L11135_A/mallard/Alberta/353/1988_H2N3
CY039383_A/mallard/Alberta/12017/2005_H2N3
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
CY103519_A/mallard/Alberta/417/2009_H2N3
39174_A/duck/Rugen/88-6/1981_H2N3
DQ017486_A/mallard/Potsdam/178-4/1983_H2N2
AY209953_A/Japan/305/1957_H2N2
CY102260_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
GU186622_A/herring_gull/DE/677/1988_H2N8
CY077786_A/Netherlands/056H1/1960_H2N2
AY209969_A/Taiwan/1964_H2N2
39487_A/mallard/Sweden/58112/2006_H2N2
39512_A/mallard/Sweden/81/2003_H2N3
CY005413_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
CY078691_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
39535_A/mallard/Netherlands/29/2010_H2N3
DQ017493_A/mallard/Potsdam/178-4/1983_H2N2
39142_A/duck/New_Jersey/7872-27/1995_mixed
AY209980_A/England/10/67_H2N2
AY209964_A/Georgia/1/1963_H2N2
CY042291_A/chicken/New_York/Sg-00301/1997_H2N2
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
CY003992_A/mallard/Alberta/79/2003_H2N3
AB292785_A/duck/Hong_Kong/278/1978_H2N9
AF116206_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
39536_A/mallard/Netherlands/12/2008_H2N3
CY032277_A/Tashkent/1046/1967_H2N2
39195_A/mallard/Alberta/207/1980_H2N3
L11127_A/chicken/Potsdam/4705/1984_H2N2
39206_A/mallard/Alberta/356/1988_H2N3
CY095188_A/turkey/New_York/53294-7/2005_H2N3
AY209970_A/Albany/1/65_H2N2
FJ686730_A/mallard/Ohio/365/2003_H2N1
FM179753_A/wigeon/Norway/10_1783/2006_H2N6
CY045279_A/mallard/Quebec/10969/2006_H2N3
A/Netherlands/M1/1957_H2N2
39202_A/mallard/Alberta/257/1984_H2N3
39510_A/northern_pintail/Sweden/1/2003_H2N3
CY101474_A/ruddy_turnstone/Delaware_Bay/519/1988_H2N1
39171_A/duck/Rugen/78-6/1981_H2N3
GQ257495_A/mallard/Maryland/235/2001_H2N3
CY060396_A/mallard/Sweden/88/2002_H2N1
AY633196_A/mallard/Alberta/205/1998_H2N3
HM589205_A/turkey/CA/1797/2008_H2N8
AY209978_A/Ann_Arbor/7/1967_H2N2
39534_A/common_teal/Netherlands/2/2008_H2N3
FJ686786_A/mallard/Maryland/234/2001_H2N3
EU735810_A/chicken/PA/298101-4/2004_H2N2
CY042292_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
39507_A/mallard/Sweden/57/2002_H2N3
CY035078_A/Netherlands/56/1963_H2N2
HM193553_A/mallard/Alaska/44183-124/2006_H2N3
AY684893_A/mallard/Netherlands/13/99_H2N2
AY209985_A/Taiwan/1/1967_H2N2
CY079364_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
39530_A/mallard/Netherlands/12/1999_H2N9
CY031587_A/North_Carolina/1/1968_H2N2
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
39515_A/mallard/Sweden/53/2003_H2N3
CY034068_A/Singapore/1-MA12B/1957_H2N2
CY020389_A/Albany/6/1967_H2N2
CY039715_A/env/California/7335/2008_H2N3
39533_A/mallard/Netherlands/58/2008_H2N3
L20409_A/RI/5-/1957_H2N2
CY039707_A/env/California/7313/2008_H2N3
AF116209_A/shorebird/Delaware_Bay/24/1998_H2N1
L11140_A/Peking_duck/Potsdam/1689-4/85_H2N3
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
39134_A/mallard/MT/Y61_H2N2
39497_A/mallard/Sweden/6/2002_H2N3
CY031579_A/Ann_Arbor/23/1957_H2N2
CY003847_A/mallard/Alberta/77/1977_H2N3
39514_A/mallard/Sweden/9/2003_H2N7
CY042290_A/chicken/New_York/Sg-00300/1997_H2N2
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
CY034052_A/Singapore/1-MA12/1957_H2N2
AY209965_A/Great_Lakes/3/1963_H2N2
CY020317_A/Albany/2/1958_H2N2
CY014556_A/herring_gull/Delaware_Bay/670/1988_H2N9
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
AB298281_A/duck/Hokkaido/17/2001_H2N3
FJ357085_A/mallard/MN/51/1998_H2N3
CY003936_A/mallard/Alberta/353/1988_H2N3
CY003968_A/mallard/Alberta/205/98_H2N3
L11136_A/mallard/MT/Y61_H2N2
CY067272_A/mallard/Potsdam/178-CIP046-qa6rnd2/1983_H2N2
A/Netherlands/M2/1957_H2N2
39160_A/guinea_fowl/New_York/13824/1995_H2N2
A/Ann_Arbor/23/1957_H2N2
JF327335_A/chicken/OH/494832/2007_H2N3
AY209958_A/Yale/1/61_H2N2
39194_A/mallard/Alberta/202/1980_H2N3
AY209960_A/Netherlands/60/62_H2N2
CY102332_A/mallard/Alberta/205/1998_H2N3
CY093894_A/green-winged_teal/California/11273/2008_H2N9
A/Zhang/4/1957_H2N2
CY032245_A/Potsdam/2/1965_H2N2
CY042279_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
CY045820_A/Japan/305-MA19B/1957_H2N2
L11130_A/gull/MD/19/77_H2N8
39176_A/mallard/Stralsund/55-6/1981_H2N3
FJ686698_A/mallard/Maryland/301/2003_H2N3
39498_A/mallard/Sweden/88/2002_H2N1
AF116201_A/laughing_gull/New_Jersey/75/1985_H2N9
39167_A/mallard/Stralsund/45-6/1981_H2N3
CY102220_A/shorebird/Delaware_Bay/111/1997_H2N1
39492_A/mallard/Netherlands/31/2006_H2N2
CY021125_A/mallard/Ohio/37/1986_H2N1
CY045804_A/Japan/305/1957_H2N2
CY087792_A/Singapore/1-MA12E/1957_H2N2
AF270725_A/Sao_Paolo/3/59_H2N2
CY041226_A/mallard/Netherlands/31/2006_H2N2
CY042271_A/guinea_fowl/New_Jersey/Sg-00265/1995_H2N2
39522_A/mallard/Sweden/73/2005_H2N3
CY042273_A/duck/New_Jersey/Sg-00266/1995_H2N2
AY209956_A/Panama/1/61_H2N2
CY045788_A/North_Carolina/1/1963_H2N2
CY020381_A/Albany/26/1957_H2N2
A/Moscow/1019/1965_H2N2
CY003887_A/sanderling/New_Jersey/766/1986_H2N7
CY097334_A/mallard/Wisconsin/2560/2009_H2N3
CY060366_A/mallard/Sweden/6/2002_H2N3
L11132_A/herring_gull/DE/677/1988_H2N8
CY014601_A/herring_gull/Delaware_Bay/471/1986_H2N7
FJ686722_A/mallard/Ohio/363/2003_H2N1
39502_A/mallard/Sweden/112/2002_H2N7
HM204767_A/El_Salvador/2/1957_H2N2
CY003952_A/mallard/Alberta/202/1996_H2N5
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
GU053513_A/mallard/Maryland/324/2003_H2N3
39489_A/mallard/Sweden/68735/2007_H2N2
FJ357077_A/mallard/MN/14/1998_H2N3
AF116203_A/Pintail_duck/Alberta/293/77_H2N3
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
AY209955_A/England/1/61_H2N2
39513_A/mallard/Sweden/84/2003_H2N3
CY041330_A/mallard/Sweden/45/2005_H2N3
AY209986_A/Montevideo/2208/67_H2N2
39196_A/pintail_duck/Alberta/211/1980_H2N3
39137_A/mallard/Potsdam/177-6/1983_H2N2
CY003976_A/mallard/Alberta/226/98_H2N3
CY021789_A/Albany/24/1958_H2N2
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
AY209972_A/New_Jersey/3/65_H2N2
39191_A/mallard/New_York/66861/1978_H2N3
CY036576_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
CY032285_A/Johannesburg/617/1967_H2N2
39175_A/mallard/Stralsund/55-4/1981_H2N3
39211_A/mallard/Alberta/297/2007_H2N9
CY095180_A/duck/New_York/53294-6/2005_H2N3
CY020549_A/Albany/8/1967_H2N2
CY042265_A/chicken/New_York/Sg-00260/1995_H2N2
CY014976_A/Japan/305/1957_H2N2
CY014829_A/guinea_fowl/New_York/20221-11/1995_H2N2
AF270723_A/Albany/6/58_H2N2
CY014710_A/duck/Germany/1215/1973_H2N3
CY021069_A/Albany/3/1958_H2N2
CY015135_A/ruddy_turnstone/Delaware_Bay/34/1993_H2N1
CY039692_A/env/California/7286/2008_H2N3
CY031603_A/Moscow/1019/1965_H2N2
CY042276_A/chicken/New_Jersey/Sg-00268/1995_H2N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
FJ686746_A/mallard/Maryland/226/2001_H2N3
39150_A/chicken/Jena/4836/1983_H2N2
39221_A/gull/Maryland/18/1977_H2N9
39521_A/mallard/Sweden/72/2005_H2N9
39504_A/mallard/Sweden/30/2002_H2N5
CY077733_A/Netherlands/001K1/1963_H2N2
39505_A/mallard/Sweden/32/2002_H2N3
L11142_A/Singapore/1/1957_H2N2
AY209988_A/Berkeley/1/1968_H2N2
CY034990_A/Singapore/1-MA12C/1957_H2N2
39511_A/mallard/Sweden/12/2003_H2N3
EU742644_A/gull/Maryland/19/1977_H2N9
AF116202_A/mallard_duck/New_York/66861/1978_H2N3
CY020517_A/Albany/9/1967_H2N2
FJ686794_A/mallard/Maryland/296/2003_H2N3
CY042288_A/chicken/New_York/Sg-00289/1996_H2N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
L11137_A/mallard/New_York/6750/1978_H2N2
39147_A/chicken/New_York/29878/1991_H2N2
A/Guiyang/1/1957_H2N2
AY209983_A/Panama/1/67_H2N2
39526_A/mallard/Sweden/103/2005_H2N9
GU053521_A/mallard/Maryland/242/2001_H2N2
39213_A/mallard/Alberta/35/2009_H2N3
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
CY042257_A/chicken/New_York/Sg-00256/1994_H2N2
AF270716_A/El_Salvador/2/1957_H2N2
AF270719_A/Davis/1/57_H2N2
CY032237_A/Berlin/3/1964_H2N2
CY018877_A/green-winged_teal/Ohio/175/1986_H2N1
A/Ann_Arbor/6/1960_H2N2
A/Netherlands/K1/1963_H2N2
CY031595_A/Korea/426/1968_H2N2
CY021021_A/Albany/1/1968_H2N2
39149_A/chicken/Jena/4705/1984_H2N2
AB056699_A/Kayano/57_H2N2
FJ686762_A/mallard/Maryland/231/2001_H2N3
39205_A/mallard/Alberta/881/1984_H2N3
CY017693_A/mallard/Ohio/30/1986_H2N1
CY037295_A/Puerto_Rico/8/1934-Korea/426/1968_H2N2
39169_A/mallard/Stralsund/41-4/1981_H2N1
39164_A/mallard/Rugen/26-4/1980_H2N3
AY209981_A/Georgia/1/1967_H2N2
AB296074_A/Singapore/1/1957_H2N2
CY021013_A/Albany/5/1958_H2N2
39496_A/mallard/Netherlands/13/2001_H2N9
39185_A/duck/Nanchang/4-190/2000_H2N9
AB432937_A/Adachi/2/1957_H2N2
AF270722_A/RI/5+/1957_H2N2
CY014821_A/chicken/New_York/13828-3/1995_H2N2
AY209976_A/Canada/1/1966_H2N2
39189_A/black_duck/New_Jersey/1580/1978_H2N3
FJ686810_A/mallard/Maryland/316/2003_H2N3
AB669133_A/duck/Tsukuba/1/2006_H2N2
39488_A/mallard/Sweden/58451/2006_H2N2
39508_A/mallard/Sweden/70/2002_H2N3
CY041234_A/mallard/Netherlands/14/2007_H2N2
A/England/1/1961_H2N2
39182_A/duck/Pennsylvania/9411697/1996_H2N3
AY209967_A/England/12/64_H2N2
A/Netherlands/B2/1968_H2N2
CY078579_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
DQ508841_A/Japan/305/1957_H2N2
39506_A/mallard/Sweden/33/2002_H2N3
AX399727_A/Singapore/1/1957_H2N2
CY045796_A/North_Carolina/1-MA12/1963_H2N2
AF116207_A/ruddy_turnstone/Delaware_Bay/34/1993_H2N1
39215_A/mallard/Alberta/419/2009_H2N3
CY014608_A/duck/Nanchang/2-0486/2000_H2N9
39200_A/mallard/Alberta/673/1980_H2N3
L11125_A/Berkeley/1/1968_H2N2
D13579_A/Izumi/5/65_H2N2
L11129_A/duck/Germany/1972_H2N9
AB276115_A/duck/Hokkaido/95/01_H2N2
CY036561_A/environment/New_Jersey/Sg-00422/2004_H2N2
CY103527_A/mallard/Alberta/421/2009_H2N3
AF231356_A/black_duck/New_Jersey/1580/78_H2N3
CY044317_A/X-135/Puerto_Rico/8/1934-Japan/305/1957_H2N2
39198_A/mallard/Alberta/529/1980_H2N3
39518_A/mallard/Sweden/51/2005_H2N3
L11131_A/guinea/NJ/3070/91_H2N2
L20407_A/Japan/305-/1957_H2N2
AY209989_A/Korea/426/1968_H2N2
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
39500_A/mallard/Sweden/109/2002_H2N7
39499_A/mallard/Sweden/99/2002_H2N3
CY003914_A/herring_gull/DE/703/1988_H2N8
CY039684_A/env/California/7279/2008_H2N3
39172_A/duck/Rugen/79-6/1981_H2N3
??????????
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1128_A/mallard/MN/1/2000_H5N2
753_A/chicken/Afghanistan/1207/2006_H5N1
3408_A/Wellington/6/2005_H3N2
859_A/chicken/Oita/8/2004_H5N1
1110_A/chicken/NY/14009/1993_H5N2
CY014712_A/duck/Germany/1215/1973_H2N3
39517-NP_A/mallard/Sweden/49/2005_H2N9
1280_A/green-winged_teal/Ohio/203/1998_H6N2
39221_A/gull/Maryland/18/1977_H2N9
1091_A/chicken/Puebla/14587644/1994_H5N2
102_A/swine/Minnesota/58927/1979_H1N1
1645_A/chicken/Victoria/1/1985_H7N7
862_A/crow/Osaka/102/2004_H5N1
2909_A/Beijing/32/1992_H3N2
CY101477_A/ruddy_turnstone/Delaware/519/1988_H2N1
155_A/swine/Manitoba/12707/2005_H3N2
114_A/swine/Iowa/2/1987_H1N1
366_A/turkey/NC/19762/1988_H1N1
3503_A/Memphis/108/76_H3N2
39514-NP_A/mallard/Sweden/9/2003_H2N7
CY034055_A/Singapore/1-MA12/1957_H2N2
731_A/duck/Victoria/5384/2002_H4N8
1236_A/chicken/Taiwan/ch1006/04_H6N1
1943_A/Wellington/16/2000_H1N1
3373_A/Canterbury/256/2005_H3N2
GU053523_A/mallard/Maryland/242/2001_H2N2
1193_A/duck/Hongkong/d73/1976_H6N1
2966_A/Hongkong/14/92_H3N2
A/swine/Hong_Kong/9656/2001_H1N1
GU168329_A/northern_pintail/Alaska/44339-624/2007_H2N3
2814_A/Western_Australia/36/2002_H3N2
363_A/turkey/SD/7034/1986_H1N1
39525-NP_A/mallard/Sweden/93/2005_H2N3
2026_A/Otago/5/2005_H1N1
659_A/blue-winged_teal/ALB/136/1990_H4N3
39172_A/duck/Rugen/29007/1981_H2N3
1718_A/chicken/China/guangxi1/2000_H9N2
2648_A/Japan/305/57_H2N2
1142_A/mallard/Maryland/789/2002_H5N2
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
51_A/swine/Iowa/1/1976_H1N1
2113_A/Maryland/2/1980_H1N1
137_A/swine/Ontario/48235/04_H1N2
CY095183_A/duck/New_York/53294-6/2005_H2N3
2279_A/Iowa/ceid23/2005_H1N1
746_A/turkey/CA/358533/2005_H4N8
39207_A/pintail/Alberta/22/1997_H2N9
127_A/swine/California/t9001707/1991_H1N1
1663_A/mallard_duck/Alberta/7/1987_H8N4
426_A/mallard/Potsdam/1784/83_H2N2
32_A/swine/Chonburi/niah9469/2004_H1N1
993_A/quail/Nakhonpathom/niah7562/2005_H5N1
CY031590_A/North_Carolina/1/1968_H2N2
39195_A/mallard/Alberta/207/1980_H2N3
CY020400_A/Albany/7/1967_H2N2
2895_A/Ontario/1252/2007_H3N2
2075_A/Alaska/1935_H1N1
39143_A/chicken/Connecticut/13657/1990_H2N2
CY093897_A/northern_shoveler/California/HKWF1128C/2007_H2N7
1607_A/chicken/Pakistan/34668/1995_H7N3
3529_A/Memphis/1/81_H3N2
39150_A/chicken/Jena/4836/1983_H2N2
64_A/swine/Arizona/148/1977_H1N1
866_A/whooper_swan/Aomori/2/2008_H5N1
2593_A/California/4/2009_H1N1
FJ357087_A/mallard/MN/51/1998_H2N3
261_A/duck/England/1956_H11N6
132_A/swine/England/wvl10/1993_H1N1
1271_A/duck/Kingmen/e322/04_H6N2
CY032272_A/Guiyang/1/1957_H2N2
1103_A/goose/OH/229112/1986_H5N2
48_A/swine/Illinois/1/1975_H1N1
1466_A/chicken/PA/1490921/2002_H7N2
3632_A/Memphis/24/95_H3N2
884_A/common_goldeneye/Mongolia/12/2006_H5N1
2907_A/Nanjing/28/84_H3N2
3476_A/Albany/6/1970_H3N2
39505-NP_A/mallard/Sweden/32/2002_H2N3
CY039685_A/env/California/7279/2008_H2N3
1618_A/turkey/Minnesota/1200/1980_H7N3
4406_A/Vietnam/1203/2004_H5N1
167_A/swine/Guangdong/164/06_H3N2
39493-NP_A/mallard/Netherlands/14/2007_H2N2
CY039693_A/env/California/7286/2008_H2N3
GU050767_A/ruddy_turnstone/Delaware/262/2002_H2N1
39491-NP_A/white_fronted_goose/Netherlands/22/1999_H2N2
595_A/duck/LA/17g/1987_H3N8
1371_A/mallard/Ohio/123/1989_H6N8
2066_A/USSR/90/1977_H1N1
39502-NP_A/mallard/Sweden/112/2002_H2N7
1874_A/Hongkong/117/77_H1N1
1758_A/chicken/Israel/90658/2000_H9N2
GQ257514_A/mallard/Maryland/333/2003_H2N3
1615_A/pheasant/MN/917/1980_H7N3
A/Taiwan/1/1964_H2N2
2068_A/St_Petersburg/8/2006_H1N1
DQ017489_A/mallard/Potsdam/178-4/1983_H2N2
39_A/swine/Wisconsin/1/1961_H1N1
1076_A/duck/Hongkong/342/1978_H5N2
CY020552_A/Albany/8/1967_H2N2
963_A/open-billed_stork/Nakhonsawan/bbd0404f/2004_H5N1
A/Netherlands/65/1963_H2N2
GU050788_A/ruddy_turnstone/Delaware/726/2002_H2N1
2302_A/California/ur060564/2007_H1N1
397_A/mallard/MD/199/2003_H1N1
1456_A/chicken/NY/1192567/2001_H7N2
AY210092_A/Canada/1/1966_H2N2
3444_A/Qatar/af02/2008_H3N2
4271_A/California/ur070019/2008_H3N2
680_A/mallard/Zhalong/88/2004_H4N6
2637_A/Czech_Republic/1/1966_H2N2
2671_A/Taiwan/1964_H2N2
2223_A/Memphis/7/2001_H1N1
20_A/swine/Denmark/wvl9/1993_H1N1
1712_A/chicken/Beijing/8/98_H9N2
3399_A/Waikato/6/2005_H3N2
486_A/gull/MD/19/1977_H2N9
475_A/herring_gull/Delaware/471/1986_H2N7
39528-NP_A/mallard/Sweden/5/2005_H2N3
2790_A/Western_Australia/15/2001_H3N2
18_A/swine/Henan/1/06_H1N1
A/swine/Hong_Kong/1562/2005_H1N2
2711_A/Northern_Territory/60/1968_H3N2
1265_A/mallard_duck/ALB/294/1987_H6N2
GQ257498_A/mallard/Maryland/235/2001_H2N3
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8
CY087803_A/Japan/305-MA12/1957_H2N2
1298_A/chicken/California/465/00_H6N2
DQ508882_A/Taiwan/1964_H2N2
3449_A/Udorn/307/1972_H3N2
2912_A/Shangdong/9/1993_H3N2
1099_A/mallard/Wisconsin/944/1982_H5N2
1890_A/New_Zealand/7/1983_H1N1
1726_A/chicken/Henan/26/00_H9N2
1201_A/quail/Hongkong/sf550/00_H6N1
3460_A/TW/875/04_H3N2
1429_A/chicken/Hebei/1/2002_H7N2
1428_A/duck/Tasmania/277/2007_H7N2
952_A/chicken/Kalasin/niah316/2004_H5N1
1858_A/Tientsin/78/1977_H1N1
941_A/swan/Slovenia/760/2006_H5N1
39183_A/duck/Nanchang/2-0485/2000_H2N9
2953_A/Hongkong/1/82_H3N2
3692_A/New_York/603/1996_H3N2
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
279_A/green-winged_teal/Ohio/397/1986_H11N9
CY005809_A/gull/Maryland/19/1977_H2N9
2071_A/TW/3355/97_H1N1
1785_A/duck/Hokkaido/9/99_H9N2
547_A/mallard_duck/Alberta/331/1985_H3N6
AY210096_A/Tokyo/3/1967_H2N2
AB275415_A/tern/Australia/1390/2004_H2N5
795_A/chicken/Jilin/9/2004_H5N1
A/swine/Hong_Kong/554/2002_H1N2
GU050634_A/ruddy_turnstone/Delaware/1252/2002_H2N9
1073_A/duck/Potsdam/14026/1986_H5N2
785_A/goose/Fujian/bb/2003_H5N1
CY079479_A/mallard/Wisconsin/08OS2841/2008_H2N3
2896_A/Beijing/1/68_H3N2
2942_A/Hongkong/3/69_H3N2
AY210089_A/Berkeley/1/1966_H2N2
590_A/duck/Chabarovsk/1610/1972_H3N8
766_A/chicken/Hebei/718/2001_H5N1
775_A/duck/Shanghai/xj/2002_H5N1
130_A/swine/OH/511445/2007_H1N1
134_A/swine/England/wvl15/1997_H1N1
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
524_A/mallard/Maryland/708/2005_H3N2
A/Victoria/5/1968_H2N2
468_A/mallard/Alberta/149/2002_H2N4
1112_A/chukar/MN/145917/1998_H5N2
945_A/duck/Korea/asan6/2006_H5N1
CY043323.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
GQ257506_A/mallard/Maryland/320/2003_H2N3
CY033476_A/Berkeley/1/1968_H2N2
A/swine/Hong_Kong/1110/2006_H1N2
A/Leningrad/29/1963_H2N2
2319_A/Florida/ur060355/2007_H1N1
A/Netherlands/M1/57_H2N2
39160_A/guinea_fowl/New_York/13824/1995_H2N2
GU050746_A/mallard/Minnesota/550/2000_H2N1
844_A/grey_heron/Hongkong/1046/2008_H5N1
200_A/swine/Korea/c13/2008_H5N2
3072_A/Auckland/607/2001_H3N2
299_A/mallard_duck/Alberta/342/1983_H12N1
1635_A/turkey/England/1963_H7N3
CY087795_A/Singapore/1-MA12E/1957_H2N2
CY077571_A/mallard/New_Zealand/1613-39/2004_H2N7
681_A/mallard/Yanchen/2005_H4N6
3092_A/Auckland/610/2002_H3N2
135_A/swine/England/wvl16/1998_H1N1
2091_A/Albany/13/1951_H1N1
1283_A/green-winged_teal/Ohio/178/1999_H6N2
581_A/pintail_duck/ALB/169/1980_H3N8
FJ686805_A/mallard/Maryland/314/2003_H2N3
CY003987_A/mallard/Alberta/149/2002_H2N4
2903_A/Nanjing/49/77_H3N2
1330_A/chicken/New_York/28263/1989_H6N3
116_A/swine/Kansas/3228/1987_H1N1
4407_A/Canada/rv504/2004_H7N3
16_A/swine/Tianjin/1/04_H1N1
39136_A/mallard/Potsdam/177-4/1983_H2N1
2771_A/Western_Australia/12/2000_H3N2
1613_A/chicken/Rawalpindi/narc72/2002_H7N3
171_A/swine/Nordkirchen/idt1993/2003_H3N2
4383_A/Indonesia/cdc625l/2006_H5N1
37_A/swine/Jamesburg/1942_H1N1
CY077905_A/Nijmegen/1959_H2N2
39489-NP_A/mallard/Sweden/68735/2007_H2N2
1085_A/turkey/Italy/1325/2005_H5N2
CY003947_A/mallard/Alberta/201/1996_H2N3
2172_A/Texas/36/91_H1N1
DQ508842_A/Japan/305/1957_H2N2
39196_A/pintail_duck/Alberta/211/1980_H2N3
1266_A/mallard/Heilongjiang/131/2006_H6N2
3497_A/Albany/1/1976_H3N2
2680_A/Ann_Arbor/23/1957_H2N2
A/Potsdam/2/1965_H2N2
1735_A/chicken/Jilin/53/01_H9N2
996_A/chicken/Phichit/niah606988/2006_H5N1
39535-NP_A/mallard/Netherlands/29/2010_H2N3
CY032288_A/Johannesburg/617/1967_H2N2
767_A/duck/Guangxi/xa/2001_H5N1
CY033341_A/northern_shoveler/California/HKWF1128/2007_H2N7
538_A/mallard/ALB/118/1995_H3N5
658_A/mallard/Alberta/300/1977_H4N3
39526-NP_A/mallard/Sweden/103/2005_H2N9
422_A/ruddy_turnstone/Delaware/34/1993_H2N1
4326_A/Pennsylvania/pit31/2008_H3N2
565_A/wedge-tailed_shearwater/Western_Australia/405/1977_H3N8
152_A/swine/Ontario/130/97_H3N2
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
AX399728_A/Singapore/1/1957_H2N2
AY210083_A/Netherlands/65/63_H2N2
3002_A/Yucatan/me6057/2003_H3N2
1194_A/chicken/Hongkong/17/1977_H6N1
CY039708_A/env/California/7313/2008_H2N3
2076_A/Phila/1935_H1N1
2080_A/AA/Marton/1943_H1N1
374_A/duck/NJ/771770/1995_H1N1
150_A/swine/IN/pu542/04_H3N1
868_A/domestic_goose/Pavlodar/1/2005_H5N1
404_A/duck/NC/91347/01_H1N2
2900_A/Beijing/39/75_H3N2
CY005440_A/duck/Nanchang/4-184/2000_H2N9
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
798_A/duck/Shandong/93/2004_H5N1
CY021816_A/Albany/1/1958_H2N2
FJ517270_A/mallard/MN/506/2000_H2N3
3654_A/New_York/685/1995_H3N2
4331_A/England/72_H3N2
965_A/quail/Phathumthani/niah2711/2004_H5N1
CY020384_A/Albany/26/1957_H2N2
3916_A/New_York/402/2001_H3N2
17_A/swine/Shanghai/1/2005_H1N1
A/swine/Hong_Kong/78/2002_H1N1
373_A/duck/NY/1315213/1994_H1N1
781_A/duck/Guangxi/12/2003_H5N1
1417_A/ostrich/Italy/2332/00_H7N1
2581_A/Virginia/ur060360/2007_H1N1
1561_A/chicken/New_York/194954/2006_H7N2
AY210077_A/Taiwan/1/1962_H2N2
1437_A/chicken/NJ/162246/1999_H7N2
174_A/swine/Spain/33601/2001_H3N2
147_A/swine/Saraburi/niah13021/2005_H1N2
CY077898_A/Rotterdam/1957_H2N2
276_A/shoveler/Netherlands/19/1999_H11N9
39494-NP_A/northern_shoveler/Georgia/1/2010_H2N3
919_A/goose/Suzdalka/10/05_H5N1
1715_A/chicken/Guangxi/4/1999_H9N2
A/swine/Hong_Kong/294/2009_H1N2
1801_A/turkey/Wisconsin/1/1966_H9N2
1784_A/parakeet/Narita/92a/98_H9N2
CY034929_A/Czech_Republic/1/1966_H2N2
1619_A/ruddy_turnstone/NJ/65/1985_H7N3
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6
39210_A/mallard/Alberta/242/2004_H2N3
M14921_A/mallard/New_York/6750/1978_H2N2
790_A/chicken/Guangxi/12/2004_H5N1
2962_A/Hongkong/6/85_H3N2
2103_A/Lackland/7/1978_H1N1
2069_A/Taiwan/1/1986_H1N1
1238_A/chicken/Taiwan/a342/05_H6N1
151_A/swine/MI/pu243/04_H3N1
AY210080_A/Netherlands/60/62_H2N2
AY210078_A/Yokosuka/3/62_H2N2
A/Netherlands/B1/68_H2N2
1015_A/chicken/Vietnam/830/2004_H5N1
128_A/swine/Iowa/24297/1991_H1N1
4255_A/Texas/ur060603/2007_H3N2
131_A/swine/England/wvl7/1992_H1N1
1733_A/chicken/Guangdong/56/01_H9N2
139_A/swine/Zhejiang/1/2004_H1N2
3993_A/Memphis/31/03_H3N2
198_A/swine/Henan/wy/2004_H5N1
AY210071_A/Malaya/16/58_H2N2
HM193674_A/mallard/Alaska/44183-124/2006_H2N3
CY032248_A/Potsdam/2/1965_H2N2
CY102335_A/mallard/Alberta/205/1998_H2N3
3320_A/Wellington/38/2004_H3N2
39201_A/mallard/Pennsylvania/9001/1984_H2N6
943_A/duck/Korea/esd1/03_H5N1
39212_A/mallard/Alberta/289/2009_H2N9
1072_A/duck/Denmark/65047/04_H5N2
AY210087_A/Pittsburgh/2/65_H2N2
2988_A/Hongkong/hku79/2005_H3N2
FJ686733_A/mallard/Ohio/365/2003_H2N1
143_A/swine/Doetlingen/idt4735/2005_H1N2
39529-NP_A/mallard/Netherlands/11/1999_H2N9
3000_A/Kuwait/af03/2008_H3N2
2202_A/Charlottesville/31/95_H1N1
2764_A/South_Australia/76/2000_H3N2
1186_A/pintail/ALB/179/1993_H6N1
1796_A/chicken/Pakistan/2/99_H9N2
1087_A/chicken/Ibaraki/1/2005_H5N2
4201_A/Colorado/ur060023/2007_H3N2
4225_A/Illinois/ur060567/2007_H3N2
981_A/open-billed_stork/Nakhonsawan/bbd2616f/2005_H5N1
777_A/chicken/Hubei/wo/2003_H5N1
39495-NP_A/mallard/Netherlands/14/2001_H2N3
2595_A/WSN/1933ts61/_H1N1
CY022016_A/Albany/20/1957_H2N2
1388_A/chicken/Italy/4789/1999_H7N1
3512_A/Memphis/4/77_H3N2
873_A/chicken/Kuwait/kisr7/2007_H5N1
2894_A/Ontario/rv1273/2005_H3N2
39497-NP_A/mallard/Sweden/6/2002_H2N3
GU050781_A/ruddy_turnstone/Delaware/669/2002_H2N1
D00050_A/mallard/New_York/6750/1978_H2N2
2642_A/Potsdam/2/1965_H2N2
277_A/mallard_duck/Tennessee/11457/1985_H11N9
CY031606_A/Moscow/1019/1965_H2N2
1081_A/poultry/Italy/373/1997_H5N2
GU050592_A/ruddy_turnstone/New_Jersey/398/2002_H2N9
GU050613_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
2094_A/Denver/57/_H1N1
CY045807_A/Japan/305/1957_H2N2
A/Tokyo/3/1967_H2N2
39164_A/mallard/Rugen/26-4/1980_H2N3
39204_A/mallard/Alberta/856/1984_H2N3
AB275629_A/tern/Australia/1363/2004_H2N5
948_A/chicken/Sudan/17848/2006_H5N1
AY210101_A/Montevideo/2208/67_H2N2
1315_A/chicken/California/905/01_H6N2
A/Moscow/1019/1965_H2N2
39184_A/duck/Nanchang/2-0492/2000_H2N9
1744_A/chicken/Guangxi/37/2005_H9N2
3231_A/Wellington/49/2003_H3N2
A/Georgia/1/1963_H2N2
M36812_A/Anas_acuta/Primorje/695/1976_H2N3
576_A/red-necked_stint/Western_Australia/4923/1983_H3N8
4408_A/Netherlands/219/03_H7N7
AY210081_A/Albany/1/63_H2N2
FJ686709_A/mallard/Maryland/319/2003_H2N3
GU050599_A/ruddy_turnstone/Delaware/576/2002_H2N9
752_A/mallard_duck/New_York/180/1986_H4N9
2945_A/Hongkong/6/72_H3N2
1106_A/black_duck/New_York/184/1988_H5N2
3492_A/Albany/20/1974_H3N2
830_A/chicken/Egypt/22531/2006_H5N1
307_A/mallard/Ohio/409/1988_H12N5
AY180568_A/duck/Nanchang/4-184/2000_H2N9
1876_A/Roma/1949_H1N1
A/Ann_Arbor/6/1960_H2N2
CY020544_A/Albany/1/1959_H2N2
1813_A/ruddy_turnstone/DE/2576/1987_H9N5
39198_A/mallard/Alberta/529/1980_H2N3
577_A/red-necked_stint/Western_Australia/4915/1984_H3N8
953_A/chicken/Kohnkaen/niah330/2004_H5N1
39182_A/duck/Pennsylvania/9411697/1996_H2N3
1255_A/Eurasian_coot/Western_Australia/2727/1979_H6N2
1164_A/chicken/TX/1672804/02_H5N3
CY045791_A/North_Carolina/1/1963_H2N2
2168_A/Memphis/3/1987_H1N1
503_A/chicken/NY/1160212/1998_H3N2
1281_A/duck/New_York/16873/1999_H6N2
CY041237_A/mallard/Netherlands/14/2007_H2N2
CY079495_A/mallard/Wisconsin/08OS2844/2008_H2N3
1717_A/chicken/Ningxia/4/99_H9N2
141_A/swine/Shanghai/1/2007_H1N2
CY039701_A/env/California/7303/2008_H2N3
748_A/least_sandpiper/South_Central_Alaska/1/2007_H4N8
CY003939_A/mallard/Alberta/353/1988_H2N3
AY180574_A/duck/Nanchang/3-090/2000_H2N9
39218_A/shorebird/New_Jersey/845/1986_H2N7
1797_A/avian/Korea/kbnp0028/2000_H9N2
1798_A/chicken/Korea/s21/2004_H9N2
587_A/duck/Hokkaido/8/80_H3N8
CY034079_A/Singapore/1-MA12D/1957_H2N2
966_A/chicken/Suphanburi/niah108192/2005_H5N1
849_A/chicken/India/niv33491/06_H5N1
4182_A/Wisconsin/67/2005_H3N2
2964_A/Hongkong/7/87_H3N2
GU050760_A/blue-winged_teal/Texas/82/2001_H2N1
FJ686797_A/mallard/Maryland/296/2003_H2N3
CY076843_A/bufflehead/California/JN1016/2006_H2N9
AY180573_A/duck/Nanchang/2-0492/2000_H2N9
3145_A/Canterbury/81/2002_H3N2
47_A/swine/Wisconsin/1/1971_H1N1
303_A/green-winged_teal/ALB/199/1991_H12N5
CY003932_A/mallard/Alberta/323/1988_H2N1
1724_A/chicken/Hebei/31/00_H9N2
CY021792_A/Albany/24/1958_H2N2
2610_A/England/545/2007_H1N1
39166_A/mallard/Stralsund/17685/1981_H2N3
39135_A/mallard/Potsdam/176/1983_H2N2
CY043324.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
1655_A/mallard/Ohio/421/1987_H7N8
1000_A/chicken/Crimea/8/2005_H5N1
2650_A/Krasnodar/101/1959_H2N2
CY020520_A/Albany/9/1967_H2N2
1580_A/chicken/British_Columbia/04_H7N3
3553_A/Memphis/7/90_H3N2
3054_A/Nelson_Marlborough/1/2000_H3N2
153_A/swine/Alberta/14722/2005_H3N2
35_A/swine/Chonburi/niah589/2005_H1N1
39167_A/mallard/Stralsund/16589/1981_H2N3
19_A/swine/Zhejiang/1/2007_H1N1
7_A/swine/Ontario/3/1981_H1N1
39185_A/duck/Nanchang/4-190/2000_H2N9
1183_A/chicken/Italy/22a/1998_H5N9
772_A/chicken/Jilin/hf/2002_H5N1
964_A/open-billed_stork/Suphanburi/tsd0912f/2004_H5N1
2997_A/Genoa/1/2002_H3N2
39492-NP_A/mallard/Netherlands/31/2006_H2N2
2613_A/England/26/2008_H1N1
CY020392_A/Albany/6/1967_H2N2
2112_A/Memphis/1/1979_H1N1
1105_A/turkey/MN/40550/1987_H5N2
39530-NP_A/mallard/Netherlands/12/1999_H2N9
882_A/bar-headed_goose/Mongolia/1/05_H5N1
1734_A/chicken/Heilongjiang/48/01_H9N2
4405_A/Thailand/676/2005_H5N1
1472_A/turkey/VA/55/2002_H7N2
2950_A/Hongkong/43/75_H3N2
3209_A/Waikato/115/2003_H3N2
39191_A/mallard/New_York/66861/1978_H2N3
AY210074_A/Ann_Arbor/6/1960_H2N2
3282_A/Tairawhiti/369/2004_H3N2
1477_A/chicken/NJ/29450812/2004_H7N2
1588_A/turkey/Italy/9742/2002_H7N3
140_A/swine/Guangxi/13/2006_H1N2
1479_A/guinea_fowl/New_York/101967/2005_H7N2
1935_A/South_Canterbury/35/2000_H1N1
EU258946_A/swine/Missouri/4296424/2006_H2N3
839_A/egret/Hongkong/7572/03_H5N1
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3
1651_A/chicken/Netherlands/1/03_H7N7
AY210072_A/Victoria/15681/59_H2N2
36_A/swine/Ohio/23/1935_H1N1
1808_A/chicken/Dubai/338/2001_H9N2
1350_A/sanderling/DE/1258/1986_H6N6
24_A/swine/Hokkaido/2/1981_H1N1
2990_A/Siena/10/1990_H3N2
1583_A/Canada_goose/BC/3752/2007_H7N3
2081_A/Weiss/43_H1N1
A/swine/Hong_Kong/915/2004_H1N2
CY077532_A/mallard/New_Zealand/449-81/2004_H2N3
CY021016_A/Albany/5/1958_H2N2
2668_A/Johannesburg/617/1967_H2N2
824_A/chicken/Ivory_Coast/178735/2006_H5N1
2077_A/Hickox/1940_H1N1
100_A/swine/Tennessee/8/1978_H1N1
CY034063_A/Singapore/1-MA12A/1957_H2N2
1705_A/chicken/Guangdong/6/97_H9N2
JF327331_A/duck/OH/492493/2007_H2N3
GU050795_A/ruddy_turnstone/Delaware/1134/2002_H2N1
GU050802_A/mallard/Minnesota/34/1998_H2N9
297_A/mallard/Missouri/209/2006_H11N9
498_A/duck/Hongkong/7/1975_H3N2
2636_A/Guiyang/1/1957_H2N2
3441_A/Panama/2007/1999_H3N2
AB275407_A/tern/Australia/1402/2004_H2N5
39499-NP_A/mallard/Sweden/99/2002_H2N3
3477_A/Memphis/1/71_H3N2
A/swine/Hong_Kong/NS29/2009_H1N1
512_A/turkey/OH/313053/2004_H3N2
833_A/swan/Germany/r65/2006_H5N1
AY210094_A/Johannesburg/567/1967_H2N2
1424_A/chicken/Italy/322/2001_H7N1
841_A/little_egret/Hongkong/8550/2007_H5N1
2437_A/North_Carolina/ur060099/2007_H1N1
M63752_A/Singapore/1/1957_H2N2
39213_A/mallard/Alberta/35/2009_H2N3
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
914_A/chicken/Tula/4/05_H5N1
2899_A/Guandong/243/72_H3N2
CY003917_A/herring_gull/DE/703/1988_H2N8
246_A/quail/Italy/1117/1965_H10N8
1782_A/parakeet/Chiba/1/97_H9N2
1279_A/chicken/New_York/1467713/1998_H6N2
2025_A/Auckland/619/2005_H1N1
786_A/goose/Jilin/hb/2003_H5N1
3782_A/New_York/138/1999_H3N2
39174_A/duck/Rugen/88-6/1981_H2N3
2431_A/New_York/ur060056/2007_H1N1
2704_A/Albany/1/1968_H2N2
898_A/chicken/Nigeria/og11/2007_H5N1
11_A/swine/Saskatchewan/18789/02_H1N1
372_A/quail/IN/38685/1993_H1N1
508_A/mallard/MN/68/1999_H3N2
CY003955_A/mallard/Alberta/202/1996_H2N5
39534-NP_A/common_teal/Netherlands/2/2008_H2N3
3293_A/Waikato/43/2004_H3N2
204_A/swine/Jiangxi/wx2/2004_H9N2
811_A/chicken/Shanxi/2/2006_H5N1
780_A/duck/China/e3192/03_H5N1
2994_A/Siena/6/1991_H3N2
CY003925_A/laughing_gull/New_Jersey/798/1986_H2N7
CY003890_A/sanderling/New_Jersey/766/1986_H2N7
4083_A/Wyoming/3/2003_H3N2
39516-NP_A/mallard/Sweden/43/2005_H2N9
954_A/chicken/Narathiwat/niah1703/2004_H5N1
429_A/guinea_fowl/New_York/2022111/1995_H2N2
1240_A/dunlin/Barrow/65/2005_H6N1
39168_A/mallard/Stralsund/15128/1981_H2N1
1385_A/duck/Nanchang/1904/1992_H7N1
4342_A/HK/212/03_H5N1
4401_A/Thailand/1kan1/2004_H5N1
2117_A/Baylor/11735/82_H1N1
825_A/duck/Cotedivoire/178718/2006_H5N1
GU053516_A/mallard/Maryland/324/2003_H2N3
1713_A/chicken/Gansu/2/99_H9N2
915_A/duck/Kurgan/8/2005_H5N1
CY076803_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
1158_A/tern/South_Africa/1961_H5N3
AY210084_A/Murakami/4/64_H2N2
CY077734_A/Netherlands/001K1/1963_H2N2
861_A/crow/Kyoto/53/2004_H5N1
39138_A/mallard/Potsdam/178-6/1983_H2N2
851_A/turkey/Israel/345/2006_H5N1
1647_A/goose/Leipzig/1877/1979_H7N7
CY060425_A/northern_pintail/Sweden/1/2003_H2N3
2908_A/Beijing/353/1989_H3N2
A/Ann_Arbor/23/1957_H2N2
GU050850_A/ruddy_turnstone/Delaware/1687/2002_H2N9
AB275862_A/tern/Australia/91/2004_H2N5
4305_A/New_York/ur070133/2008_H3N2
39151_A/chicken/New_York/4438-3/1995_H2N2
997_A/chicken/Thailand/icrc213/2007_H5N1
39202_A/mallard/Alberta/257/1984_H2N3
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
AY210068_A/Singapore/1/1957_H2N2
CY005541_A/duck/Hong_Kong/319/1978_H2N2
3909_A/New_York/439/2000_H3N2
AY210069_A/El_Salvador/2/1957_H2N2
GU050727_A/mallard/Minnesota/26/1998_H2N2
2115_A/Baylor/4052/1981_H1N1
492_A/mallard_duck/ALB/26/1976_H3N1
HM589206_A/turkey/CA/1797/2008_H2N8
1100_A/turkey/TX/14082/1982_H5N2
1737_A/chicken/Shanghai/10/01_H9N2
2490_A/Tennessee/ur060239/2007_H1N1
2996_A/Siena/1/1997_H3N2
338_A/shorebird/Delaware/168/06_H16N3
878_A/chicken/Laos/p0169/2007_H5N1
2995_A/Siena/3/1995_H3N2
M63753_A/Victoria/5/1968_H2N2
39162_A/mallard/Berlin/452-6/1980_H2N3
39532-NP_A/mallard/Netherlands/37/2008_H2N3
CY103530_A/mallard/Alberta/421/2009_H2N3
1806_A/turkey/TX/4181/1981_H9N2
30_A/swine/Ratchaburi/niah1481/2000_H1N1
CY095175_A/environment/New_York/46614-2/2005_H2N3
39140_A/duck/Hong_Kong/273/1978_H2N2
2828_A/Western_Australia/40/2003_H3N2
931_A/chicken/Rostov/221/2007_H5N1
AY422023_A/duck/Hokkaido/107/01_H2N3
1219_A/chicken/Taiwan/1212/01_H6N1
GU050843_A/ruddy_turnstone/Delaware/1543/2002_H2N9
158_A/swine/Guangdong/1/2002_H3N2
1320_A/mallard/Ohio/653/2002_H6N2
FJ686725_A/mallard/Ohio/363/2003_H2N1
CY032264_A/Cottbus/1/1964_H2N2
939_A/falcon/Saudi_Arabia/d1936/2007_H5N1
4140_A/New_York/55/2004_H3N2
M81571_A/Leningrad/134/1957_H2N2
39515-NP_A/mallard/Sweden/53/2003_H2N3
39507-NP_A/mallard/Sweden/57/2002_H2N3
223_A/chicken/Germany/n/1949_H10N7
CY003866_A/laughing_gull/New_Jersey/75/1985_H2N9
1659_A/turkey/Ontario/6118/1968_H8N4
CY039716_A/env/California/7335/2008_H2N3
1709_A/chicken/Henan/5/98_H9N2
1702_A/chicken/Shandong/7/96_H9N2
CY077500_A/mallard/New_Zealand/449-33/2004_H2N3
1750_A/quail/Guangxi/b1/2006_H9N2
362_A/blue-winged_teal/LA/b228/1986_H1N1
39487-NP_A/mallard/Sweden/58112/2006_H2N2
GU050564_A/sanderling/Delaware/882/2002_H2N1
CY021024_A/Albany/1/1968_H2N2
GU050739_A/red_knot/Delaware/441/2002_H2N3
1600_A/turkey/Italy/3807/2004_H7N3
156_A/swine/Ontario/33853/2005_H3N2
AY210075_A/England/1/61_H2N2
1185_A/gray_teal/Australia/1/1979_H6N1
308_A/ruddy_turnstone/DE/1444/2000_H12N5
1001_A/chicken/Scotland/1959_H5N1
GU050809_A/mallard/Minnesota/31/2000_H2N9
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
2096_A/New_Jersey/1976_H1N1
2678_A/Albany/22/1957_H2N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
3056_A/Waikato/16/2000_H3N2
629_A/duck/UKR/1/1963_H3N8
2108_A/Memphis/15/1978_H1N1
729_A/red-necked_stint/Western_Australia/4126/1980_H4N8
3085_A/Wellington/22/2001_H3N2
CY014918_A/mallard_duck/New_York/66861/1978_H2N3
CY005549_A/duck/Hong_Kong/278/1978_H2N9
2023_A/West_Coast/33/2001_H1N1
923_A/common_gull/Chany/p/2006_H5N1
3538_A/Memphis/7/85_H3N2
3567_A/New_York/764/1993_H3N2
38_A/swine/Wisconsin/1/1957_H1N1
759_A/mallard/ON/499/2005_H5N1
4027_A/New_York/267/2003_H3N2
2159_A/Memphis/54/1983_H1N1
CY017696_A/mallard/Ohio/30/1986_H2N1
1739_A/chicken/Henan/43/02_H9N2
39205_A/mallard/Alberta/881/1984_H2N3
857_A/duck/Yokohama/aq10/2003_H5N1
65_A/swine/Iowa/1/1977_H1N1
AY210099_A/Taiwan/1/1967_H2N2
DQ017497_A/mallard/Potsdam/178-4/1983_H2N2
1262_A/pintail_duck/ALB/111/1985_H6N2
CY015138_A/ruddy_turnstone/Delaware/34/1993_H2N1
1873_A/Nanchang/9/1996_H1N1
39527-NP_A/mallard/Sweden/107/2005_H2N3
351_A/blue-winged_teal/Alberta/141/1992_H1N1
CY103522_A/mallard/Alberta/417/2009_H2N3
807_A/domestic_green-winged_teal/Hunan/79/2005_H5N1
2360_A/Kansas/ur060104/2007_H1N1
2592_A/Washington/af06/2007_H1N1
CY020376_A/Albany/4/1958_H2N2
358_A/pigeon/MN/1407/1981_H1N1
2072_A/TW/4845/99_H1N1
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
2787_A/Queensland/20/2001_H3N2
GU050753_A/blue-winged_teal/Texas/71/2001_H2N1
957_A/little_grebe/Thailand/phichit01/2004_H5N1
305_A/pintail/Alberta/49/2003_H12N5
3031_A/Canterbury/66/2000_H3N2
2998_A/Genoa/14/2003_H3N2
1807_A/turkey/TX/104989/1989_H9N2
2686_A/Albany/5/1958_H2N2
1721_A/chicken/Fujian/25/00_H9N2
CY003971_A/mallard/Alberta/205/1998_H2N3
364_A/turkey/MO/21939/1987_H1N1
812_A/duck/Hubei/hangmei01/2006_H5N1
2696_A/Georgia/1/1967_H2N2
228_A/northern_shoveler/TX/56/2000_H10N7
1760_A/turkey/Israel/810/2001_H9N2
M81577_A/Leningrad/134/17/1957_H2N2
145_A/swine/Saitama/1996_H1N2
1753_A/duck/Hongkong/702/1979_H9N2
2205_A/Memphis/13/1996_H1N1
1668_A/duck/Yangzhou/2/2005_H8N4
A/Japan/170/1962_H2N2
1111_A/rhea/TX/39923/1993_H5N2
2959_A/Hongkong/4/84_H3N2
460_A/mallard/Maryland/232/2001_H2N3
39169_A/mallard/Stralsund/15067/1981_H2N1
AY210082_A/Taiwan/1964_H2N2
2462_A/Oklahoma/ur060063/2007_H1N1
829_A/cygnus_olor/Croatia/1/2005_H5N1
190_A/swine/Minnesota/593/99_H3N2
1582_A/American_black_duck/NB/2538/2007_H7N3
3155_A/Wellington/66/2002_H3N2
3206_A/South_Canterbury/433/2003_H3N2
321_A/red-necked_stint/Western_Australia/5745/1982_H12N9
2954_A/Hongkong/14/83_H3N2
527_A/turkey/MN/366767/2005_H3N2
CY003850_A/mallard/Alberta/77/1977_H2N3
4357_A/Indonesia/cdc184/2005_H5N1
CY018880_A/green-winged_teal/Ohio/175/1986_H2N1
260_A/mallard/Missouri/mo130/2005_H11N3
1823_A/Henry/1936_H1N1
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
452_A/duck/Germany/1215/1973_H2N3
1092_A/chicken/Chis/15224/1997_H5N2
AY633367_A/pintail/Alberta/22/97_H2N9
39142_A/duck/New_Jersey/7872-27/1995_mixed
534_A/mallard_duck/ALB/712/1978_H3N3
AY422026_A/duck/Hokkaido/95/01_H2N2
2906_A/Nanjing/36/83_H3N2
CY003979_A/mallard/Alberta/226/98_H2N3
A/Beijing/12/1964_H2N2
4175_A/New_York/461/2005_H3N2
86_A/swine/Tennessee/79/1977_H1N1
CY097206_A/American_green-winged_teal/Illinois/2479/2009_H2N3
286_A/blue-winged_teal/Ohio/101/1993_H11N9
3274_A/Christchurch/14/2004_H3N2
624_A/mallard/Interior_Alaska/2/2007_H3N8
39536-NP_A/mallard/Netherlands/12/2008_H2N3
1207_A/chicken/Taiwan/na3/98_H6N1
1658_A/blue-winged_teal/Ohio/566/2006_H7N9
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
CY020320_A/Albany/2/1958_H2N2
1749_A/chicken/Hebei/l1/2006_H9N2
912_A/chicken/Omsk/14/05_H5N1
1792_A/chicken/Yokohama/aq144/2001_H9N2
327_A/gull/Maryland/704/1977_H13N6
CY022000_A/Albany/4/1967_H2N2
HM060022_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
39175_A/mallard/Stralsund/20180/1981_H2N3
4337_A/Jiangsu/2/2007_H5N1
4191_A/New_York/938/2006_H3N2
A/swine/Hong_Kong/NS837/2001_H1N1
A/swine/Hong_Kong/NS623/2002_H1N2
2938_A/Hongkong/19ma212/1968_H3N2
CY102223_A/shorebird/Delaware_Bay/111/1997_H2N1
614_A/mallard/Alaska/715/2005_H3N8
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
39513-NP_A/mallard/Sweden/84/2003_H2N3
39211_A/mallard/Alberta/297/2007_H2N9
CY031582_A/Ann_Arbor/23/1957_H2N2
1723_A/chicken/Guangxi/6/2000_H9N2
4312_A/Ohio/ur070058/2008_H3N2
1285_A/chicken/CA/431/2000_H6N2
39199_A/mallard/Alberta/558/1980_H2N3
CY035081_A/Netherlands/56/1963_H2N2
2471_A/Oregon/ur060291/2007_H1N1
53_A/swine/Kentucky/1/1976_H1N1
3542_A/Memphis/5/1986_H3N2
424_A/mallard/Ohio/363/2003_H2N1
CY003963_A/blue-winged_teal/Alberta/16/1997_H2N9
AY210095_A/Panama/1/67_H2N2
61_A/swine/Tennessee/7/1976_H1N1
2723_A/New_South_Wales/4/1999_H3N2
693_A/duck/Shiga/8/2004_H4N6
A/Guiyang/1/1957_H2N2
937_A/chicken/Primorje/1/2008_H5N1
CY096997_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
2887_A/Western_Australia/73/2005_H3N2
34_A/swine/Chachoengsao/niah587/2005_H1N1
JF327339_A/chicken/OH/494832/2007_H2N3
CY034071_A/Singapore/1-MA12B/1957_H2N2
4332_A/Beijing/1/2003_H5N1
AY422025_A/duck/Hokkaido/86/01_H2N3
924_A/grebe/Tyva/tyv061/2006_H5N1
A/Krasnodar/101/1959_H2N2
EU743191_A/herring_gull/DE/677/1988_H2N8
1179_A/duck/NY/19125559/2002_H5N8
2083_A/Fortmonmouth/1/47_H1N1
2282_A/Michigan/ur060015/2006_H1N1
3084_A/Waikato/105/2001_H3N2
119_A/swine/Iowa/17672/1988_H1N1
2601_A/Wilson-Smith/33_H1N1
3991_A/New_York/99/2002_H3N2
M81583_A/Leningrad/134/47/1957_H2N2
819_A/chicken/Hubei/2856/2007_H5N1
1439_A/chicken/NY/215868/1999_H7N2
39188_A/mallard/Ontario/56/1976_H2N3
CY097337_A/mallard/Wisconsin/2560/2009_H2N3
39200_A/mallard/Alberta/673/1980_H2N3
GU050822_A/ruddy_turnstone/Delaware/1190/2002_H2N9
39134_A/mallard/MT/Y61/_H2N2
1762_A/turkey/Israel/619/2002_H9N2
1859_A/Beijing/262/1995_H1N1
562_A/mallard/Maryland/1235/2006_H3N6
207_A/swine/Guangxi/s11/2005_H9N2
4339_A/Hongkong/481/97_H5N1
GU050733_A/mallard/Minnesota/27/1998_H2N2
1623_A/black_duck/Ohio/415/2001_H7N3
776_A/duck/Zhejiang/bj/2002_H5N1
CY094368_A/northern_shoveler/California/HKWF1128C/2007_H2N7
AY210076_A/Panama/1/61_H2N2
A/swine/Hong_Kong/NS1179/2007_H1N1
792_A/chicken/Henan/13/2004_H5N1
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
CY047667_A/mallard/Quebec/11281/2006_H2N3
1986_A/Canterbury/51/2001_H1N1
2706_A/Berkeley/1/1968_H2N2
CY033983_A/Georgia/1/1967_H2N2
2288_A/Alabama/ur060536/2007_H1N1
EF633443_A/Leningrad/134/47/1957_H2N2
810_A/chicken/Hunan/3157/2006_H5N1
3450_A/Leningrad/360/1986_H3N2
600_A/duck/NY/13822/1995_H3N8
39498-NP_A/mallard/Sweden/88/2002_H2N1
AY210097_A/Ann_Arbor/7/1967_H2N2
3003_A/Portchalmers/73_H3N2
CY034047_A/Singapore/1/1957_H2N2
2943_A/Hongkong/46/71_H3N2
AY633199_A/mallard/Alberta/205/1998_H2N3
AY210067_A/Chile/13/57_H2N2
AY210104_A/Berkeley/1/1968_H2N2
39176_A/mallard/Stralsund/20241/1981_H2N3
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
1090_A/chicken/Jalisco/14589660/1994_H5N2
AY210070_A/Albany/6/58_H2N2
3780_A/Memphis/59/99_H3N2
1476_A/chicken/CT/2604132/2003_H7N2
2948_A/Hongkong/14/74_H3N2
816_A/duck/Yunnan/5310/2006_H5N1
AY210102_A/Georgia/1/1967_H2N2
CY032240_A/Berlin/3/1964_H2N2
3149_A/Waikato/21/2002_H3N2
1170_A/duck/Potsdam/22164/1984_H5N6
AY210091_A/California/1/1966_H2N2
220_A/mallard/Alberta/208/2000_H10N7
967_A/open_bill_stork/Thailand/vsmu15atg/2005_H5N1
39504-NP_A/mallard/Sweden/30/2002_H2N5
477_A/sanderling/NJ/766/1986_H2N7
1331_A/blue-winged_teal/ALB/685/1982_H6N4
1625_A/mallard/Delaware/418/2005_H7N3
A/swine/Hong_Kong/NS1659/2001_H1N1
CY005416_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
2842_A/Queensland/44/2004_H3N2
2965_A/Hongkong/2/88_H3N2
GQ257522_A/mallard/Maryland/338/2003_H2N3
EU557530_A/northern_pintail/Alaska/44183-123/2006_H2N3
129_A/swine/Maryland/23239/1991_H1N1
GU050585_A/ruddy_turnstone/Delaware/288/2002_H2N9
3508_A/Albany/4/1977_H3N2
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
537_A/mallard_duck/ALB/635/1983_H3N5
1322_A/Japanese_quail/CA/k0401010/2004_H6N2
1433_A/quail/PA/20304/1998_H7N2
760_A/goose/Guangdong/1/96_H5N1
CY003995_A/mallard/Alberta/79/2003_H2N3
CY077787_A/Netherlands/056H1/1960_H2N2
CY078694_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
1667_A/mallard/ALB/194/1992_H8N4
AY180557_A/duck/Nanchang/2-0485/2000_H2N9
2428_A/Mississippi/ur060378/2007_H1N1
2607_A/England/494/2006_H1N1
224_A/mallard_duck/Minnesota/19/1979_H10N7
1174_A/shorebird/DE/1346/2001_H5N7
GU050829_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
39215_A/mallard/Alberta/419/2009_H2N3
805_A/chicken/Hebei/326/2005_H5N1
1148_A/mallard/Maryland/897/2004_H5N2
1195_A/teal/Hongkong/w312/97_H6N1
4273_A/Florida/ur070101/2008_H3N2
1781_A/chicken/Osaka/aq48/97_H9N2
2165_A/New_York/29241/1986_H1N1
603_A/mallard/Minnesota/283/1999_H3N8
196_A/swine/Shandong/2/03_H5N1
403_A/mallard_duck/New_York/170/1982_H1N2
CY044328_A/Japan/305/1957_H2N2
CY077452_A/mallard/New_Zealand/449-94/2004_H2N3
FJ686781_A/mallard/Maryland/233/2001_H2N3
FJ357080_A/mallard/MN/14/1998_H2N3
AY210066_A/Davis/1/57_H2N2
CY021072_A/Albany/3/1958_H2N2
39506-NP_A/mallard/Sweden/33/2002_H2N3
2004_A/South_Canterbury/159/2001_H1N1
1339_A/American_wigeon/California/hkwf295/2007_H6N5
EU735813_A/chicken/PA/298101-4/2004_H2N2
2217_A/Memphis/15/2000_H1N1
414_A/mallard_duck/Alberta/323/1988_H2N1
2741_A/Queensland/4/2000_H3N2
39501-NP_A/mallard/Sweden/111/2002_H2N7
AY180558_A/duck/Nanchang/2-0486/2000_H2N9
CY045290_A/mallard/Quebec/11063/2006_H2N3
144_A/swine/Ehime/1/1980_H1N2
2038_A/Puerto_Rico/8/34_H1N1
2070_A/TW/130/96_H1N1
GU053447_A/mallard/Ohio/669/2002_H2N6
803_A/bar-headed_goose/Qinghai/62/05_H5N1
1884_A/New_Caledonia/20/1999_H1N1
2111_A/Albany/8/1979_H1N1
3233_A/Ashburton/280/2004_H3N2
2099_A/Arizona/14/1978_H1N1
1231_A/chicken/Taiwan/1203/03_H6N1
39192_A/mallard/Alberta/309/1979_H2N3
180_A/swine/Udonthani/niah464/2004_H3N2
528_A/turkey/NC/353568/2005_H3N2
1577_A/mallard/Alberta/24/01_H7N3
39512-NP_A/mallard/Sweden/81/2003_H2N3
407_A/mallard_duck/New_York/6861/1978_H1N5
2710_A/Tashkent/1046/1967_H2N2
804_A/chicken/Guangdong/1/2005_H5N1
29_A/swine/Spain/53207/2004_H1N1
368_A/chicken/PA/35154/1991_H1N1
AY210093_A/Poland/5/67_H2N2
126_A/swine/Memphis/1/1990_H1N1
836_A/environment/Hongkong/4376/99_H5N1
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
CY102263_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
4335_A/China/gd02/2006_H5N1
CY014979_A/Japan/305/1957_H2N2
2709_A/North_Carolina/1/1968_H2N2
3451_A/Moscow/10/99_H3N2
3470_A/Memphis/1/68_H3N2
39500-NP_A/mallard/Sweden/109/2002_H2N7
1779_A/turkey/Israel/89/2005_H9N2
39139_A/mallard/Potsdam/179/1983_H2N2
A/Canada-ON/RV1527/2009_H1N1
JN596875_A/Krasnodar/101/1959_H2N2
761_A/chicken/Hubei/wj/1997_H5N1
2100_A/California/10/1978_H1N1
1171_A/mallard/Denmark/64650/03_H5N7
2913_A/Nanchang/58/94_H3N2
470_A/mallard/ALB/202/1996_H2N5
356_A/duck/Italy/69238/2007_H1N1
2670_A/Korea/426/68_H2N2
CY005433_A/duck/Nanchang/2-0486/2000_H2N9
54_A/swine/Minnesota/27/1976_H1N1
AY210086_A/New_Jersey/3/65_H2N2
2658_A/Singapore/1/1957_H2N2
3472_A/Albany/3/1969_H3N2
AY180571_A/duck/Nanchang/4-190/2000_H2N9
758_A/crested_eagle/Belgium/1/2004_H5N1
271_A/mallard_duck/ALB/294/1977_H11N9
CY003858_A/pintail/Alberta/293/1977_H2N9
4296_A/Kentucky/ur070124/2008_H3N2
AB266383_A/tern/Australia/1/04_H2N5
39209_A/mallard/Alberta/33/2001_H2N1
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
CY005767_A/mallard/Potsdam/177-4/1983_H2N2
2082_A/AA/Huston/1945_H1N1
12_A/swine/Alberta/56626/03_H1N1
765_A/duck/Anyang/avl1/2001_H5N1
1738_A/chicken/Guangdong/21/02_H9N2
3454_A/TW/3565/02_H3N2
FJ686765_A/mallard/Maryland/231/2001_H2N3
838_A/CK/HK/yu22/2002_H5N1
1933_A/Dunedin/2/2000_H1N1
A/Okuda//1957_H2N2
39537-NP_A/mallard/Netherlands/1/2010_H2N3
39173_A/duck/Rugen/88-4/1981_H2N3
39147_A/chicken/New_York/29878/1991_H2N2
3489_A/Memphis/105/72_H3N2
3335_A/Whanganui/386/2004_H3N2
39522-NP_A/mallard/Sweden/73/2005_H2N3
CY101550_A/mallard/Alberta/323/1988_H2N1
652_A/mallard_duck/ALB/630/1984_H4N2
4301_A/Mississippi/ur070100/2008_H3N2
2904_A/Nanjing/13/80_H3N2
39208_A/wild_duck/Shantou/992/2000_H2N8
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
1852_A/Brazil/11/1978_H1N1
3772_A/New_York/541/1998_H3N2
3247_A/Canterbury/12/2004_H3N2
M23976_A/Ann_Arbor/6/1960_H2N2
3546_A/Memphis/5/88_H3N2
1725_A/chicken/Heilongjiang/35/00_H9N2
1065_A/duck/Vietnam/ncvd06/2005_H5N1
1593_A/turkey/Italy/2685/2003_H7N3
142_A/swine/Cloppenburg/idt4777/2005_H1N2
1101_A/chicken/Pennsylvania/1/1983_H5N2
123_A/swine/Wisconsin/1915/1988_H1N1
2280_A/Kentucky/ur060007/2006_H1N1
2951_A/Hongkong/45/80_H3N2
922_A/chicken/Krasnodar/123/06_H5N1
497_A/turkey/Ontario/31232/2005_H3N2
191_A/swine/North_Carolina/2003_H3N2
2166_A/Texas/29223/1986_H1N1
CY101558_A/mallard/Alberta/353/1988_H2N3
4344_A/Hongkong/213/2003_H5N1
2712_A/Victoria/1968_H3N2
535_A/mallard/ALB/394/1988_H3N3
2687_A/Albany/1/1959_H2N2
109_A/swine/Iowa/1/1985_H1N1
GU050774_A/ruddy_turnstone/Delaware/413/2002_H2N1
2450_A/Ohio/ur060341/2007_H1N1
1707_A/chicken/Shenzhen/9/97_H9N2
CY039386_A/mallard/Alberta/12017/2005_H2N3
918_A/goose/Krasnoozerskoe/627/05_H5N1
1452_A/chicken/NJ/1188785/2001_H7N2
1077_A/turkey/Italy/1980_H5N2
192_A/swine/Ontario/42729a/01_H3N3
2114_A/Memphis/7/1980_H1N1
159_A/swine/Heilongjiang/1/05_H3N2
4276_A/Kansas/ur070007/2008_H3N2
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
AY633183_A/mallard/Alberta/202/1996_H2N5
956_A/duck/Angthong/niah8246/2004_H5N1
770_A/chicken/Jiangsu/cz1/2002_H5N1
1146_A/ruddy_turnstone/DE/313/2003_H5N2
2989_A/Siena/3/1988_H3N2
39144_A/avian/Massachusetts/25756/1990_H2N2
1203_A/duck/Taiwan/526/72_H6N1
929_A/chicken/Moscow/2/2007_H5N1
1767_A/chicken/Israel/1953/2004_H9N2
AY210079_A/Japan/170/62_H2N2
2638_A/Berlin/3/1964_H2N2
CY060397_A/mallard/Sweden/88/2002_H2N1
GU050856_A/ruddy_turnstone/New_Jersey/1780/2002_H2N9
CY064951_A/mallard/Netherlands/5/1999_H2N9
466_A/mallard/Maryland/316/2003_H2N3
1432_A/chicken/PA/19241/1997_H7N2
3616_A/New_York/720/1994_H3N2
1604_A/mallard/Netherlands/12/2000_H7N3
1568_A/chicken/Queensland/1994_H7N3
1783_A/duck/Hokkaido/49/98_H9N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
195_A/swine/Fujian/1/2003_H5N1
3438_A/Managua/490201/2007_H3N2
1427_A/duck/Mongolia/867/2002_H7N1
2605_A/Christshospital/157/1982_H1N1
CY021808_A/Albany/22/1957_H2N2
CY036818_A/Korea/426/1968_H2N2
916_A/duck/Novosibirsk/2/05_H5N1
357_A/turkey/KA/4880/1980_H1N1
27_A/swine/Spain/50047/2003_H1N1
1818_A/ruddy_turnstone/DE/773/1988_H9N6
218_A/pintail/Alberta/129/1993_H10N7
938_A/falcon/Saudi_Arabia/d1795/2005_H5N1
CY003882_A/mallard_duck/Alberta/376/1985_H2N3
369_A/turkey/LA/210893/1992_H1N1
2649_A/Netherlands/56/1963_H2N2
1086_A/mallard/Italy/42232/2006_H5N2
CY097601_A/mallard/Missouri/132/2009_H2N3
3390_A/Southland/5/2005_H3N2
A/England/1/1961_H2N2
FJ686701_A/mallard/Maryland/301/2003_H2N3
CY041229_A/mallard/Netherlands/31/2006_H2N2
2590_A/USA/wramc1154047/2008_H1N1
AY210085_A/Kumamoto/1/1965_H2N2
39171_A/duck/Rugen/28642/1981_H2N3
A/swine/Hong_Kong/103/1993_H1N1
GU050816_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
39488-NP_A/mallard/Sweden/58451/2006_H2N2
A/North_Carolina/1/1968_H2N2
A/Berlin/3/1964_H2N2
CY102231_A/blue-winged_teal/Alberta/16/1997_H2N9
270_A/sharp-tailed_sandpiper/Australia/6/2004_H11N9
39518-NP_A/mallard/Sweden/51/2005_H2N3
2089_A/Fortworth/50_H1N1
CY004557_A/herring_gull/DE/692/1988_H2N8
133_A/swine/England/wvl11/1994_H1N1
3053_A/Hutt/82/2000_H3N2
2823_A/Queensland/39/2003_H3N2
396_A/mallard/MD/406/2002_H1N1
2794_A/Queensland/22/2002_H3N2
1225_A/chicken/Taiwan/408/02_H6N1
2557_A/Vermont/ur060574/2007_H1N1
CY097377_A/mallard/Wisconsin/2785/2009_H2N3
39490-NP_A/mallard/Sweden/68597/2007_H2N2
39133_A/mallard/New_York/6750/1978_H2N2
44_A/swine/Wisconsin/2/1966_H1N1
39521-NP_A/mallard/Sweden/72/2005_H2N9
67_A/swine/Nebraska/123/1977_H1N1
FJ686757_A/mallard/Maryland/228/2001_H2N3
39511-NP_A/mallard/Sweden/12/2003_H2N3
104_A/swine/Wisconsin/629/1980_H1N1
23_A/swine/Kyoto/3/1979_H1N1
2893_A/Brisbane/10/2007_H3N2
160_A/swine/Shandong/3/2005_H3N2
3461_A/Bangkok/1/1979_H3N2
CY014557_A/herring_gull/Delaware/670/1988_H2N9
GU050571_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
1794_A/chicken/Yokohama/aq134/2002_H9N2
1662_A/pintail_duck/Alberta/114/1979_H8N4
CY060367_A/mallard/Sweden/6/2002_H2N3
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
2905_A/Nanjing/2/82_H3N2
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
1710_A/chicken/Shijiazhuang/2/98_H9N2
3179_A/Canterbury/412/2003_H3N2
1209_A/chicken/Taiwan/165/99_H6N1
2973_A/Hongkong/hku22/2004_H3N2
1730_A/wild_duck/Nanchang/20480/2000_H9N2
1786_A/chicken/Kobe/aq26/2001_H9N2
1853_A/Chile/1/83_H1N1
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
39216_A/sanderling/New_Jersey/756/1986_H2N7
1880_A/Japan/af07/2008_H1N1
2853_A/Western_Australia/55/2004_H3N2
CY003910_A/herring_gull/DE/698/1988_H2N1
50_A/swine/Tennessee/1/1975_H1N1
1094_A/mallard/WI/42/1975_H5N2
891_A/chicken/Nigeria/10478/2006_H5N1
1877_A/Siena/10/1989_H1N1
CY067273_A/mallard/Potsdam/178-CIP046-qa6rnd2/1983_H2N2
202_A/swine/Guangdong/wxl/2004_H9N2
22_A/swine/Niigata/1/1977_H1N1
3457_A/TW/3286/03_H3N2
CY101385_A/laughing_gull/New_Jersey/798/1986_H2N7
2098_A/Albany/20/1978_H1N1
AY210088_A/Albany/1/65_H2N2
2999_A/Hiroshima/52/2005_H3N2
2067_A/USSR/46/1979_H1N1
559_A/ruddy_turnstone/NJ/335/2005_H3N6
112_A/swine/Iowa/1/1986_H1N1
311_A/ruddy_turnstone/NJ/581/2000_H12N5
1426_A/duck/Mongolia/47/2001_H7N1
2870_A/Queensland/60/2005_H3N2
928_A/chicken/Krasnodar/300/07_H5N1
A/Czech/1/1966_H2N2
437_A/mallard/ALB/205/1998_H2N3
CY014824_A/chicken/New_York/13828-3/1995_H2N2
1304_A/chicken/CA/6643/2001_H6N2
A/swine/Hong_Kong/8512/2001_H1N1
39510-NP_A/northern_pintail/Sweden/1/2003_H2N3
901_A/cygnus_olor/Astrakhan/ast0521/2005_H5N1
1731_A/chicken/Guangdong/10/00_H9N2
21_A/swine/France/wvl4/1985_H1N1
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
1752_A/chicken/Zhejiang/hj/2007_H9N2
2170_A/Ohio/3559/1988_H1N1
3006_A/Canterbury/179/1999_H3N2
CY078582_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
1178_A/turkey/Ireland/1378/1983_H5N8
1765_A/turkey/Israel/1209/2003_H9N2
2078_A/Bel/1942_H1N1
2878_A/South_Australia/61/2005_H3N2
1824_A/Melbourne/35_H1N1
CY015144_A/ruddy_turnstone/Delaware/81/1993_H2N1
GU050578_A/ruddy_turnstone/Delaware/96/2002_H2N9
FJ686749_A/mallard/Maryland/226/2001_H2N3
39503-NP_A/mallard/Sweden/113/2002_H2N1
1814_A/duck/HK/147/1977_H9N6
CY045282_A/mallard/Quebec/10969/2006_H2N3
1644_A/chicken/Victoria/1976_H7N7
523_A/mallard/Maryland/691/2005_H3N2
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
3495_A/Memphis/103/74_H3N2
39214_A/mallard/Alberta/319/2009_H2N3
1089_A/chicken/Hidalgo/28159232/1994_H5N2
1641_A/chicken/New_South_Wales/327/1997_H7N4
1102_A/chicken/VA/40018/1984_H5N2
39189_A/black_duck/New_Jersey/1580/1978_H2N3
FJ686813_A/mallard/Maryland/316/2003_H2N3
2088_A/Albany/4835/1948_H1N1
2688_A/Albany/1/1960_H2N2
578_A/duck/Victoria/1992_H3N8
1584_A/chicken/SK/hr00011/2007_H7N3
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
4334_A/Shanghai/1/2006_H5N1
1449_A/chicken/FL/903484/2001_H7N2
2693_A/Albany/8/1967_H2N2
850_A/cygnus_cygnus/Iran/754/2006_H5N1
117_A/swine/Virginia/670/1987_H1N1
182_A/swine/Ratchaburi/niah874/2005_H3N2
1205_A/chicken/Taiwan/g23/87_H6N1
A/Korea/426/1968_H2N2
860_A/chicken/Yamaguchi/7/2004_H5N1
3491_A/Memphis/3/73_H3N2
A/Tashkent/1046/1967_H2N2
A/swine/Hong_Kong/NS857/2001_H1N2
1883_A/Malaysia/54/_H1N1
CY031598_A/Korea/426/1968_H2N2
AY210073_A/Sao_Paolo/3/1959_H2N2
1206_A/chicken/Taiwan/824/97_H6N1
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
1215_A/chicken/Taiwan/sp1/00_H6N1
A/Zhang/4/1957_H2N2
1624_A/blue-winged_teal/Ohio/658/2004_H7N3
197_A/swine/Anhui/ca/2004_H5N1
1787_A/chicken/Osaka/aq19/2001_H9N2
39197_A/mallard/Alberta/501/1980_H2N3
304_A/mallard/ALB/52/1997_H12N5
CY021936_A/Albany/1/1960_H2N2
CY032256_A/Krasnodar/101/1959_H2N2
63_A/swine/Wisconsin/30954/1976_H1N1
3148_A/South_Canterbury/37/2002_H3N2
A/England/12/1962_H2N2
39194_A/mallard/Alberta/202/1980_H2N3
1611_A/chicken/Pakistan/c1998/1998_H7N3
2736_A/New_South_Wales/36/2000_H3N2
183_A/swine/Colorado/1/77_H3N2
EF633439_A/Leningrad/134/47/ts+18/1957_H2N2
3496_A/Albany/42/1975_H3N2
1367_A/laughing_gull/NJ/276/1989_H6N8
1657_A/turkey/Minnesota/1/1988_H7N9
46_A/swine/Wisconsin/2/1970_H1N1
1899_A/Auckland/590/2000_H1N1
1614_A/turkey/Oregon/1971_H7N3
CY041333_A/mallard/Sweden/45/2005_H2N3
31_A/swine/Ratchaburi/niah550/2003_H1N1
2653_A/Moscow/1019/1965_H2N2
AY210098_A/England/10/67_H2N2
1727_A/chicken/Jiangsu/1/00_H9N2
2641_A/Cottbus/1/1964_H2N2
1147_A/chicken/TX/298313/04_H5N2
CY003874_A/mallard/Alberta/884/1984_H2N5
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3
4409_A/Hongkong/1073/99_H9N2
39187_A/swan/Maryland/206/1986_H2N7
1267_A/mallard/Sanjiang/113/2006_H6N2
EU258936_A/swine/Missouri/2124514/2006_H2N3
1711_A/chicken/Shanghai/f/98_H9N2
AY210103_A/Korea/426/1968_H2N2
2163_A/Memphis/1/1984_H1N1
CY079367_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
1650_A/chicken/Germany/r28/03_H7N7
179_A/swine/Ratchaburi/niah59/2004_H3N2
2373_A/Kentucky/ur060043/2007_H1N1
HM204770_A/El_Salvador/2/1957_H2N2
326_A/duck/Siberia/272pf/1998_H13N6
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
175_A/swine/Spain/39139/2002_H3N2
1332_A/shearwater/Australia/1/1973_H6N5
AB275621_A/tern/Australia/1378/2004_H2N5
A/Singapore/1/1957_H2N2
430_A/chicken/PA/2981014/2004_H2N2
3724_A/New_York/569/1997_H3N2
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2
194_A/swine/Fujian/f1/2001_H5N1
39524-NP_A/mallard/Sweden/91/2005_H2N9
2037_A/Managua/403201/2008_H1N1
3146_A/Dunedin/1/2002_H3N2
178_A/swine/Chachoengsao/2003_H3N2
EU742647_A/gull/Maryland/19/1977_H2N9
706_A/mallard/Ohio/178/1990_H4N6
1736_A/chicken/Nanchang/4301/2001_H9N2
39533-NP_A/mallard/Netherlands/58/2008_H2N3
FJ686773_A/mallard/Maryland/232/2001_H2N3
FJ686717_A/mallard/Ohio/362/2003_H2N1
1460_A/chicken/PA/143586/2001_H7N2
DQ009920_A/Canada/720/2005_H2N2
240_A/ruddy_turnstone/DE/323/2004_H10N7
A/Johannesburg/617/1967_H2N2
225_A/green-winged_teal/LA/169gw/1988_H10N7
1708_A/duck/Nanjing/1/97_H9N2
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8
39217_A/sanderling/New_Jersey/766/1986_H2N7
935_A/rook/Rostovondon/26/2007_H5N1
CY014832_A/guinea_fowl/New_York/20221-11/1995_H2N2
FJ686789_A/mallard/Maryland/234/2001_H2N3
AY210100_A/Cordoba/522/67_H2N2
1875_A/India/6263/1980_H1N1
4333_A/China/gd01/2006_H5N1
149_A/swine/Missouri/4296424/2006_H2N3
45_A/swine/Wisconsin/1/1967_H1N1
AY422024_A/duck/Hokkaido/17/2001_H2N3
2097_A/Wisconsin/301/1976_H1N1
AY633231_A/mallard/Alberta/226/98_H2N3
39137_A/mallard/Potsdam/177-6/1983_H2N2
886_A/duck/Niger/914/2006_H5N1
794_A/chicken/Hubei/327/2004_H5N1
1120_A/avian/NY/53726/2000_H5N2
1108_A/turkey/MN/33973/1992_H5N2
A/Shanghai/202/1957_H2N2
39149_A/chicken/Jena/4705/1984_H2N2
AY210090_A/Panama/1/66_H2N2
CY021128_A/mallard/Ohio/37/1986_H2N1
411_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
CY095191_A/turkey/New_York/53294-7/2005_H2N3
1270_A/gull/Moscow/3100/2006_H6N2
3235_A/Bay_of_Plenty/332/2004_H3N2
675_A/blue-winged_teal/ALB/293/1994_H4N6
1088_A/duck/Malaysia/f1180804/2004_H5N2
39206_A/mallard/Alberta/356/1988_H2N3
CY020408_A/Albany/3/1967_H2N2
CY032280_A/Tashkent/1046/1967_H2N2
GU050627_A/ruddy_turnstone/Delaware/1234/2002_H2N9
867_A/whooper_swan/Hokkaido/1/2008_H5N1
GU050606_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
500_A/duck/NY/6874/1978_H3N2
900_A/chicken/Sihala/narc33034/2006_H5N1
2947_A/Hongkong/33/73_H3N2
39496-NP_A/mallard/Netherlands/13/2001_H2N9
CY005378_A/herring_gull/Delaware/471/1986_H2N7
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
3452_A/Korea/af05/2008_H3N2
146_A/swine/Miyazaki/1/2006_H1N2
821_A/chicken/Hunan/1793/2007_H5N1
CY020416_A/Albany/2/1968_H2N2
1333_A/black_duck/AUS/4045/1980_H6N5
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
961_A/open-billed_stork/Bangkok/lbd0511f/04_H5N1
349_A/pintail_duck/ALB/238/1979_H1N1
GU050836_A/ruddy_turnstone/Delaware/1488/2002_H2N9
39203_A/mallard/Alberta/720/1984_H2N3
39508-NP_A/mallard/Sweden/70/2002_H2N3
???????????
0.01
KF188281_A/turkey/Texas/1/1981_H9N2
GQ335468_A/chicken/Shanghai/Y1/2002_H9N2
FJ519985_A/ostrich/South_Africa/N227/2004_H5N2
JX566187_A/mallard/Sweden/99845/2009_H6N2
JF795048_A/chicken/Shandong/02/2008_H9N2
CY110344_A/duck/Shantou/10124/2006_H6N2
AB545598_A/duck/Vietnam/OIE-2382/2009_H3N2
AB256692_A/chicken/Osaka/aq58/2001_H9N2
KF259574_A/chicken/Rizhao/723/2013_H9N2
KF188330_A/houbara/United_Arab_Emirates/78/2006_H9N2
HQ117888_A/chicken/Guangxi/KMIII/1999_H9N2
AJ697879_A/Pekin_Duck/France/D-1043/02__H9N2
GU122061_A/mallard_duck/Korea/LBM397/2007_H3N2
JQ770163_A/chicken/Guangxi/LYY12/2011_H9N2
CY144212_A/semi-palmated_sandpiper/Delaware/AI00-2327/2000_H11N2
CY127058_A/ruddy_turnstone/Delaware_Bay/162/1994_H6N2
JN540075_A/chicken/Attock/NARC-14994/2009_H9N2
AY703834_A/guillemot/Sweden/3/00_H6N2
CY054349_A/chicken/New_York/Sg-00301/1997_H2N2
CY004220_A/shoveler/ALB/114/1985_H6N2
HM144579_A/duck/Shantou/1522/2001_H6N2
CY023162_A/chicken/Shantou/4608/2002_H9N2
GU049914_A/duck/Pennsylvania/465759/2006_H5N2
EU086288_A/bird/Guangxi/A1/2006_H9N2
KF259474_A/chicken/Hong_Kong/TC176/2006_H9N2
JX507357_A/duck/Jiangsu/m234/2012_H5N2
CY054362_A/chicken/New_Jersey/Sg-00314/1998_H7N2
KF259524_A/chicken/Hong_Kong/TSTB28W/2010_H9N2
EU081866_A/chicken/Guangxi/4/1999_H9N2
GQ404723_A/ostrich/South_Africa/AI1586/2008_H9N2
JX566202_A/mallard/Sweden/99886/2009_H11N2
KF259506_A/silkie_chicken/Hong_Kong/HH137/2008_H9N2
39493_A/mallard/Netherlands/14/2007_H2N2
GU050084_A/Northern_shoveler/Mississippi/469987-3/2006_H5N2
AB256700_A/chicken/Osaka/aq69/2001_H9N2
EU429769_A/duck/Eastern_China/02/2006_H3N2
JX081128_A/brant/Alaska/44332-426/2007_H10N2
EU909862_A/quail/California/KSY1031/2005_H6N2
JX030408_A/mallard/Korea/SH38-45/2010_H13N2
CY127359_A/shorebird/Delaware_Bay/39/1996_H11N2
CY121945_A/mallard/Sweden/68735/2007_H2N2
HM144660_A/wild_duck/Shantou/180/2005_H6N2
EU429762_A/duck/Eastern_China/164/2002_H6N2
KF259551_A/chicken/Hong_Kong/JV17/2012_H9N2
AB745484_A/gull/Delaware/2838/1987_H7N2
CY127503_A/shorebird/Delaware_Bay/168/1999_H11N2
AF457680_A/chicken/California/1002a/00_H6N2
CY140995_A/blue-winged_teal/Louisiana/AI09-5234/2009_H11N2
DQ408526_A/chicken/South_Africa/UP1102/02_H6N2
A/El_Salvador/2/1957_H2N2_1957-09-02
EF462510_A/turkey/Bazat/89/2005_H9N2
CY054304_A/chicken/New_York/Sg-00254/1994_H7N2
EU678377_A/chicken/Iran/L252/2003_H9N2
CY133603_A/blue-winged_teal/Iowa/10OS2624/2010_H3N2
EU301293_A/duck/Korea/LPM39/2005_H3N2
CY133531_A/American_green-winged_teal/Illinois/10OS3662/2010_H11N2
CY110294_A/duck/Shantou/6295/2006_H6N2
EU753308_A/chicken/Shanghai/7/2001_H9N2
JF795146_A/chicken/Shandong/01/2009_H9N2
KC758012_A/chicken/Bangladesh/10897/2011_H9N2
JX566180_A/mallard/Sweden/99825/2009_H6N2
GU050244_A/Canada_goose/Alaska//453648/2006_H5N2
CY102502_A/shorebird/Delaware_Bay/212/1999_H3N2
CY034792_A/Muscovy_duck/New_York/87493-3/2005_H7N2
CY144359_A/ruddy_turnstone/New_Jersey/650615/2002_H11N2
CY145721_A/ruddy_turnstone/New_Jersey/Sg-00567/2008_H11N2
39532_A/mallard/Netherlands/37/2008_H2N3
KC757890_A/chicken/Bangladesh/11154/2011_H9N2
CY054442_A/avian/New_York/Sg-00397/2002_H7N2
39176_A/mallard/Stralsund/55-6/1981_H2N3
CY102576_A/shorebird/Delaware_Bay/280/1999_H3N2
JX566195_A/mallard/Sweden/99855/2009_H6N2
CY047498_A/mallard/British_Columbia/07826/2005_H5N2
HM165472_A/chicken/Iran/68/2006_H9N2
39172_A/duck/Rugen/79-6/1981_H2N3
AB262465_A/duck/Hokkaido/9/99_H9N2
39492_A/mallard/Netherlands/31/2006_H2N2
39511_A/mallard/Sweden/12/2003_H2N3
KF259595_A/chicken/Rizhao/1207/2013_H9N2
GU052590_A/chicken/Mexico/37821-771/1996_H5N2
GU361251_A/aquatic_bird/Korea/w204/2007_H5N2
CY109676_A/duck/Guizhou/5482/2007_H6N2
AY664700_A/chicken/HongKong/BD90/03_H9N2
CY109988_A/duck/Shantou/11712/2006_H6N2
CY126234_A/chicken/El_Fayoum/CAI25/2011_H9N2
KC895615_A/common_murre/Newfoundland/AB324/2011_H1N2
EF597306_A/mallard/Italy/1980/1993_H5N2
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
KF259543_A/chicken/Hong_Kong/CSW530/2011_H9N2
JN683652_A/chicken/Shandong/M/2010_H9N2
KF188360_A/chicken/Pakistan/NARC-1541/2005_H9N2
KF259523_A/chicken/Hong_Kong/TSTB25W/2010_H9N2
EU742914_A/guinea_fowl/NJ/119063-8/2001_H7N2
GU049922_A/duck/New_York/470179/2006_H5N2
GU186575_A/chicken/Mexico/31381-7/1994_H5N2
CY110328_A/duck/Shantou/9414/2006_H6N2
EU182255_A/chicken/California/431/2000_H6N2
CY096634_A/blue-winged_teal/Guatemala/CIP049-11/2009_H11N2
JX566179_A/mallard/Sweden/99822/2009_H6N2
AY664706_A/chicken/HongKong/SF1/03_H9N2
DQ064418_A/chicken/Guangxi/9/99_H9N2
EF551047_A/turkey/Illinois/2004_H3N2
GU049969_A/Guinea_fowl/New_Jersey/447114/2006_H5N2
CY132699_A/mallard/Illinois/10OS2677/2010_H3N2
GQ373109_A/chicken/Shandong/1/2006_H9N2
AY862632_A/chicken/Korea/S5/03_H9N2
CY021167_A/green-winged_teal/Ohio/1747/2005_H11N2
CY127479_A/shorebird/Delaware_Bay/86/1999_H11N2
AY300939_A/Duck/NJ/117228-7/2001_H5N2
CY129215_A/American_black_duck/New_Brunswick/02651/2007_H3N2
CY034816_A/duck/New_York/98616-5/2005_H7N2
JF916715_A/Muscovy_duck/Fujian/CL/1997_H9N2
CY130000_A/mallard/New_York/6750/1978_H2N2
AY300927_A/pheasant/NJ/1355/1998_H5N2
CY054378_A/chicken/New_Jersey/Sg-00333/1999_H7N2
FJ534547_A/chicken/Hebei/7/2008_H9N2
JN653638_A/chicken/Shuanggou/1/2011_H9N2
KF188398_A/chicken/Hong_Kong/YU341/2008_H9N2
DQ116068_A/chicken/Sde_Uziahu/1747/04_H9N2
A/Rockville_Illinois/5/1957_H2N2_1957-06-15
GU361255_A/aquatic_bird/Korea/w211/2007_H5N2
AM157359_A/sentinel_duck/France/1043/2002_H9N2
39510_A/northern_pintail/Sweden/1/2003_H2N3
CY096626_A/blue-winged_teal/Guatemala/CIP049-10/2009_H11N2
AY785753_A/chicken/Iran/496/99_H9N2
JF965300_A/duck/Eastern_China/60/2003_H6N2
GU050215_A/mallard/NV/449567-5/2006_H5N2
KC555078_A/white_bellied_bustard/United_Arab_Emirates/D1520/2011_H9N2
39517_A/mallard/Sweden/49/2005_H2N9
CY014890_A/duck/New_York/16873/1999_H6N2
AY768561_A/chicken/Korea/SNU0057/00_H9N2
CY136808_A/ruddy_turnstone/Delaware_Bay/154/1994_H1N2
GQ923175_A/duck/Minnesota/462960-2/2006_H5N2
CY030995_A/turkey/England/N28/1973_H5N2
KF259507_A/chicken/Hong_Kong/CSW475/2009_H9N2
CY081266_A/chicken/Saudi_Arabia/CP7/1998_H9N2
FR873773_A/Mallard/Norway/10_1368/2010_H6N2
AB618161_A/duck/Vietnam/OIE-4035/2010_H6N2
CY060270_A/mallard/Sweden/3/2002_H1N2
CY031765_A/Guinea_fowl/New_York/37982-3/2005_H7N2
JX566206_A/mallard/Sweden/99890/2009_H6N2
JX566196_A/mallard/Sweden/99856/2009_H6N2
AY254143_A/turkey/NJ/9778-8/98_H7N2
CY005526_A/duck/Nanchang/4-361/2001_H9N2
KF297309_A/silkie_chicken/Wenzhou/790b/2013_H9N2
CY067274_A/mallard/Postdam/178-CIP046-qa6rnd2/1983_H2N2
AF523398_A/Duck/Shantou/1881/00_H9N2
JX566182_A/mallard/Sweden/99839/2009_H6N2
FJ464628_A/chicken/Israel/1548/2006_H9N2
CY054447_A/avian/New_York/Sg-00402/2003_H7N2
CY108939_A/chicken/Uttar_Pradesh/2543/2004_H9N2
AY451388_A/chicken/Mudanjiang/0823/2000_H9N2
CY076894_A/duck/Guangxi/912/2008_H4N2
CY054311_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
M11925_A/chicken/Pennsylvania/8125/1983_H5N2
AB256716_A/chicken/Yokohama/aq134/2002_H9N2
GQ923519_A/waterfowl/Colorado/443593/2006_H5N2
JQ419726_A/chicken/Iran/95/2009_H9N2
CY102486_A/shorebird/Delaware_Bay/208/1999_H3N2
HM751180_A/chicken/Shandong/FX/2009_H9N2
CY067712_A/rosy-billed_pochard/Argentina/CIP051-925/2008_H6N2
CY014838_A/guinea_fowl/New_York/13820-3/1995_H7N2
AY300935_A/chukkar/NY/51375/00_H5N2
GQ923231_A/avian/Missouri/465593-7/2006_H5N2
GU050032_A/mallard/Wisconsin/464979/2006_H5N2
CY054355_A/chicken/New_York/Sg-00307/1998_H7N2
CY020823_A/mallard/Maryland/172/2002_H6N2
CY102358_A/shorebird/Delaware_Bay/88/1999_H3N2
EU050168_A/chukkar/Shantou/20741/2005_H6N2
JF519786_A/chicken/Shanghai/Q0812-2/2008_H9N2
AY862634_A/duck/Korea/S13/2003_H9N2
AY254118_A/chicken/NY/1387-8/98_H7N2
EF155057_A/quail/Shantou/1820/2000_H9N2
KC492400_A/American_black_duck/Newfoundland/GR396/2011_H3N2
EF155121_A/quail/Shantou/13425/2005_H9N2
CY033267_A/Muscovy_duck/New_York/30732-13/2005_H7N2
GU052797_A/chicken/Guatemala/45511-5/2000_H5N2
KF188344_A/turkey/Texas/28737/1981_H9N2
CY041420_A/mallard/Netherlands/26/2005_H11N2
AB275660_A/chicken/Ibaraki/14/2005_H5N2
HQ221662_A/chicken/Korea/SH0903/2009_H9N2
JN653640_A/chicken/Tongshan/1/2011_H9N2
KF188348_A/chicken/Pakistan/NARC-1624/2005_H9N2
CY054464_A/avian/New_York/Sg-00419/2003_H7N2
JX566207_A/mallard/Sweden/99931/2009_H11N2
CY021455_A/mallard/Maryland/615/2005_H3N2
AM489442_A/duck/France/05057a/2005_H6N2
CY146899_A/northern_shoveler/California/2696/2011_H14N2
EF063523_A/chicken/Dubai/463/2003_H9N2
DQ067439_A/turkey/Wisconsin/1/1966_H9N2
CY132861_A/mallard/Illinois/10OS3249/2010_H11N2
AF523407_A/duck/Hong_Kong/86/76_H9N2
EF492277_A/chicken/Israel/282/2005_H9N2
CY109468_A/duck/Shantou/17490/2006_H6N2
AJ574900_A/chicken/New_York/95__H7N2
EU912509_A/duck/Korea/S72/2007_H3N2
EU086236_A/duck/Guangxi/51/2005_H9N2
EU152239_A/gull/Moscow/3100/2006_H6N2
CY054382_A/avian/New_York/Sg-00337/1999_H7N2
CY126786_A/pintail/Alberta/321/1986_H6N2
AB716677_A/duck/Vietnam/OIE-3021/2011_H6N2
AY300932_A/Avian/NY/31588-3/2000_H5N2
CY126406_A/pintail/Alberta/480/1986_H6N2
GU050061_A/American_widgeon/Oregon/467919/2006_H5N2
KC492438_A/Northern_pintail/Newfoundland/GR683/2011_H2N2
GU361253_A/aquatic_bird/Korea/w206/2007_H5N2
CY054443_A/avian/New_York/Sg-00398/2002_H7N2
HM144605_A/wild_duck/Shantou/488/2002_H6N2
GU052692_A/chicken/Mexico/28159-541/1995_H5N2
FJ793430_A/chicken/Shandong/1/1998_H9N2
GU052684_A/chicken/Hidalgo/28159-232/1995_H5N2
FJ793286_A/duck/Jiangsu/3/2005_H9N2
EU753284_A/chicken/Shanghai/3/2000_H9N2
HQ225838_A/chicken/Shandong/A1/2009_H9N2
CY021863_A/blue-winged_teal/Ohio/1387/2005_H6N2
HM370118_A/duck/Eastern_China/G415/2008_H6N2
GQ923295_A/northern_pintail/Utah/469648/2006_H5N2
GU049906_A/avian/New_York/448534/2006_H5N2
DQ408511_A/chicken/South_Africa/AL19/02_H6N2
GQ373110_A/chicken/Jiangxi/12/2007_H9N2
KF259521_A/chicken/Hong_Kong/YU218/2010_H9N2
GU052661_A/chicken/Mexico/31381-991/1994_H5N2
KF259491_A/pheasant/Hong_Kong/WF288W/2007_H9N2
M12051_A/chicken/Pennsylvania/1370/1983_H5N2
GU186589_A/chicken/Vera_Cruz/28159-398/1995_H5N2
CY037049_A/chicken/New_York/88291-14/2005_H7N2
CY094615_A/mallard/California/5276/2009_H5N2
EF155105_A/quail/Shantou/1475/2004_H9N2
EF492286_A/chicken/Israel/853/2005_H9N2
CY034808_A/duck/New_York/98616-4/2005_H7N2
AB472017_A/duck/Tsukuba/9/2005_H2N2
CY020815_A/mallard/Maryland/470/2002_H6N2
EF492280_A/avian/Israel/584/2005_H9N2
CY054440_A/avian/New_York/Sg-00395/2002_H5N2
AF508586_A/Chicken/Hebei/4/98_H9N2
CY054452_A/avian/New_York/Sg-00407/2003_H7N2
EU742938_A/chicken/RI/4328-1/1995_H7N2
HQ221673_A/chicken/Korea/SH0914/2009_H9N2
CY004188_A/mallard_duck/ALB/10/1985_H6N2
EF597311_A/duck/Hong_Kong/342/78_H5N2
CY054415_A/avian/New_York/Sg-00370/2001_H7N2
JX570864_A/green-winged_teal/Xianghai/430/2011_H5N2
AF098558_A/chicken/Puebla/14585-622/1994_H5N2
DQ017496_A/mallard/Postdam/178-4/1983_H2N2
CY127455_A/shorebird/Delaware_Bay/75/1999_H6N2
CY094998_A/quail/New_York/23164-12/2005_H7N2
DQ116080_A/chicken/Tel_Adashim/1506/03_H9N2
GU050726_A/mallard/Minnesota/26/1998_H2N2
CY094095_A/mallard/California/6420/2008_H6N2
EU086250_A/chicken/Guangxi/55/2005_H9N2
CY023306_A/silky_chicken/Shantou/1826/2004_H9N2
JQ901674_A/spot-billed_duck/Jiangxi/37/2011_H9N2
39133_A/mallard/New_York/6750/1978_H2N2
JF965312_A/duck/Eastern_China/46/2008_H6N2
CY028574_A/Guinea_fowl/New_York/8391-1/2006_H7N2
CY095396_A/mallard/Quebec/11093/2006_H3N2
KF013928_A/duck/Guangxi/GXd-4/2011_H1N2
JX566199_A/mallard/Sweden/99859/2009_H1N2
AB256684_A/chicken/Kobe/aq26/2001_H9N2
CY133236_A/American_green-winged_teal/Wisconsin/10OS2955/2010_H5N2
AY768562_A/chicken/Korea/SNU0073/00_H9N2
EU086270_A/bird/Guangxi/63/2005_H9N2
FJ534551_A/chicken/Henan/2.3/2008_H9N2
AF222652_A/Quail/Hong_Kong/A17/99_H9N2
AY180818_A/Duck/Nanchang/10-389/2000_H9N2
CY022743_A/mallard/Maryland/712/2005_H3N2
39514_A/mallard/Sweden/9/2003_H2N7
AY254124_A/chicken/New_York/3112-1/1995_H7N2
JX094860_A/chicken/Korea/01310_CE20/2001_H9N2
CY033259_A/chicken/New_York/30732-11/2005_H7N2
CY094639_A/mallard/California/5495/2009_H4N2
CY109332_A/duck/Jiangxi/5748/2006_H6N2
FJ793446_A/duck/Jiangsu/1/2002_H9N2
A/Georgia/1/1967_H2N2_1967-07-01
AB775616_A/duck/Vietnam/OIE-3061/2012_H6N2
JF965301_A/chicken/Eastern_China/42/2007_H6N2
KF297307_A/chicken/Wenzhou/688b/2013_H9N2
JF795104_A/chicken/Shandong/KD/2009_H9N2
HM144626_A/duck/Shantou/2061/2002_H6N2
HM144675_A/duck/Shantou/14966/2005_H6N2
AF508575_A/ostrich/South_Africa/9508103/95_H9N2
CY028630_A/chicken/New_York/29047-4/2006_H7N2
KC895697_A/common_murre/Newfoundland/AB375/2011_H1N2
AB256740_A/chicken/Osaka/aq19/2001_H9N2
GU186546_A/chicken/Mexico/15407/1997_H5N2
A/Japan/305-MA12/1957_H2N2_1957-06-15
EU429721_A/duck/Eastern_China/848/2003_H3N2
JX566227_A/mallard/Sweden/100580/2009_H6N2
A/Albany/2/1958_H2N2_1958-07-01
DQ116083_A/turkey/Beit_HaLevi/1562/03_H9N2
CY084426_A/snipe/France/100212c/2010_H5N2
CY054432_A/avian/New_York/Sg-00387/2002_H5N2
EU182311_A/turkey/Minnesota/3397-3/1992_H5N2
AB725327_A/duck/Vietnam/OIE-3247/2011_H6N2
EF155059_A/quail/Shantou/2816/2000_H9N2
AM286686_A/teal/Norway/500/05_H9N2
EU909871_A/chicken/California/B52/2005_H6N2
AB618572_A/duck/Vietnam/OIE-4217/2010_H6N2
AY862643_A/duck/Korea/S10/03_H3N2
K01012_A/turkey/Wisconsin/1/1966_H9N2
CY102518_A/shorebird/Delaware_Bay/215/1999_H3N2
CY116949_A/guinea_fowl/New_Jersey/30701/1991_H2N2
AY849791_A/chicken/Texas/298313/2004_H5N2
HM144570_A/wild_duck/Shantou/1651/2000_H6N2
AY768560_A/chicken/Korea/SNU0037/00_H9N2
GU722380_A/sparrow/Guangxi/121/2007_H9N2
GU361258_A/aquatic_bird/Korea/w218/2007_H5N2
KF259516_A/chicken/Hong_Kong/HH8/2010_H9N2
HQ221667_A/duck/Korea/SH0908/2009_H9N2
AB275655_A/chicken/Ibaraki/9/2005_H5N2
CY097456_A/American_green-winged_teal/Wisconsin/2530/2009_H6N2
AF156395_A/duck/Hong_Kong/Y439/97_H9N2
CY005540_A/duck/Hong_Kong/319/1978_H2N2
AY664703_A/chicken/HongKong/FY23/03_H9N2
EU935064_A/chicken/Henan/L3/2008_H9N2
CY101874_A/shorebird/Delaware_Bay/64/1994_H3N2
GU053188_A/chicken/Korea/MS96-CE6/1996_H9N2
JN852805_A/chicken/Korea/KNUWSJ09/2009_H9N2
KF188237_A/white_bellied_bustard/United_Arab_Emirates/1036/2005_H9N2
KF259544_A/chicken/Hong_Kong/CSW533/2011_H9N2
KC492384_A/American_black_duck/Newfoundland/GR252/2011_H3N2
DQ064408_A/chicken/Shenzhen/9/97_H9N2
GU052598_A/chicken/Chiapas/15406/1997_H5N2
CY014665_A/turkey/Wisconsin/1/1966_H9N2
CY031653_A/Guinea_fowl/New_York/22071/2005_H7N2
CY004041_A/pintail_duck/ALB/133/1978_H6N2
AB472053_A/duck/Shimane/19/2006_H5N2
JQ901673_A/spot-billed_duck/Jiangxi/35/2011_H9N2
A/Cornell/1001/1967_H2N2_1967-07-01
GU051995_A/Canada_goose/Wisconsin/902/1975_H5N2
KC555094_A/quail/United_Arab_Emirates/D1556/2011_H9N2
CY005875_A/goose/MN/5733-1/1980_H9N2
JF795080_A/chicken/Shandong/BD/2008_H9N2
CY054338_A/goose/New_Jersey/Sg-00290/1996_H7N2
GU050207_A/mallard/NV/449567-4/2006_H5N2
CY005108_A/mallard_duck/ALB/98/1985_H6N2
EU429737_A/duck/Eastern_China/855/2003_H3N2
HM144693_A/duck/Fujian/3937/2005_H6N2
JX566190_A/mallard/Sweden/99850/2009_H6N2
EF155118_A/quail/Shantou/5011/2005_H9N2
CY121969_A/mallard/Netherlands/31/2006_H2N2
HM144695_A/duck/Fujian/5117/2005_H6N2
CY097432_A/northern_shoveler/Wisconsin/2508/2009_H4N2
AB546174_A/pintail/Akita/1364/2008_H1N2
CY140485_A/mallard/Minnesota/Sg-00949/2008_H3N2
HM144602_A/duck/Shantou/184/2002_H6N2
EU743021_A/chicken/NJ/17169/1993_H5N2
39536_A/mallard/Netherlands/12/2008_H2N3
AY180828_A/Pigeon/Nanchang/7-058/2000_H9N2
KF259550_A/chicken/Hong_Kong/YO12W/2012_H9N2
JF965318_A/duck/Eastern_China/55/2003_H6N2
GQ923455_A/mallard/Nevada/450206-4/2006_H5N2
A/Albany/8/1967_H2N2_1967-07-01
HQ398340_A/chicken/Baoshan/111/2009_H9N2
CY145187_A/ruddy_turnstone/New_Jersey/Sg-00519/2008_H3N2
HM144575_A/duck/Shantou/1090/2001_H6N2
CY054344.1_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
JX570813_A/turkey/MB/FAV10/2010_H5N2
CY136834_A/ruddy_turnstone/Delaware_Bay/181/1994_H1N2
CY005554_A/duck/Hong_Kong/7/1975_H3N2
AF523393_A/Duck/Shantou/2134/00_H9N2
KF259522_A/chicken/Hong_Kong/YU219/2010_H9N2
KC768046_A/duck/Shanghai/C163/2009_H9N2
GQ120538_A/chicken/Israel/310/2008_H9N2
DQ681209_A/duck/Zhejiang/03/2001_H9N2
EF492276_A/chicken/Israel/178/2006_H9N2
CY099339_A/chicken/India/IVRI-0002/2010_H9N2
CY033243_A/chicken/New_York/30732-9/2005_H7N2
AY633310_A/mallard_duck/ALB/98/1985_H6N2
CY109960_A/duck/Shantou/5080/2006_H6N2
EF155053_A/quail/Shantou/243/2000_H9N2
CY136696_A/mallard/Alberta/238/1987_H6N2
KF188404_A/chicken/Pakistan/NARC-1559/2005_H9N2
HQ143720_A/duck/Korea/D43/2007_H3N2
GQ923391_A/mallard/Louisiana/476670-4/2007_H5N2
EU909878_A/chicken/California/B36/2005_H6N2
AY497124_A/chicken/Puebla/231-5284/98__H5N2
GU122056_A/Korean_native_chicken/Korea/LBM341/2007_H9N2
39142_A/duck/New_Jersey/7872-27/1995_mixed
CY038444_A/chicken/Pakistan/UDL-03/2005_H9N2
39151_A/chicken/New_York/4438-3/1995_H2N2
HM144671_A/duck/Shantou/10196/2005_H6N2
CY102643_A/shorebird/Delaware_Bay/77/2001_H6N2
CY060302_A/mallard/Sweden/4/2002_H10N2
HM144631_A/duck/Hunan/573/2002_H6N2
HM165469_A/chicken/Iran/466/2002_H9N2
AY831671_A/chicken/DE/HOBO/2004_H7N2
CY054413_A/avian/New_York/Sg-00368/2001_H7N2
AF508588_A/Chicken/Henan/62/00_H9N2
AY254114_A/chicken/NJ/9777-7/98_H7N2
JX566186_A/mallard/Sweden/99844/2009_H6N2
A/Albany/4/1967_H2N2_1967-07-01
EU429773_A/duck/Eastern_China/31/2006_H3N2
AY254119_A/chicken/NY/14858-12/1999_H7N2
CY015453_A/mallard/Ohio/344/1987_H6N2
A/England/1/1961_H2N2_1961-07-01
CY054343_A/chicken/New_Jersey/Sg-00295/1996_H7N2
CY121961_A/white_fronted_goose/Netherlands/22/1999_H2N2
CY095038_A/chicken/New_York/31621-6/2005_H7N2
CY120589_A/mallard/California/2396/2010_H5N2
GU053210_A/mallard/Maryland/435/2002_H5N2
AJ574905_A/turkey/England/N28/73_H5N2
JN087090_A/duck/Korea/JS49/2004_H3N2
CY021527_A/turkey/Italy/1258/2005_H5N2
AB636535_A/duck/Vietnam/OIE-2595/2009_H9N2
KC492408_A/mallard/Newfoundland/GR475/2011_H2N2
AM286687_A/mallard/Norway/685/05_H9N2
KC608159_A/chicken/Guangxi/067C4/2010_H9N2
CY144278_A/semi-palmated_sandpiper/Delaware/828234/2001_H11N2
JN852781_A/duck/Korea/KNUDPJ09/2009_H9N2
EU644486_A/duck/Yunnan/kunming10/07_H9N2
AB571530_A/duck/Vietnam/OIE-2328/2009_H9N2
EU753332_A/chicken/Shanghai/16/2001_H9N2
CY139815_A/mallard/Minnesota/355785/2000_H11N2
JQ916911_A/chicken/Egypt/115583V/2011_H9N2
DQ064420_A/chicken/Heilongjiang/35/00_H9N2
CY047706_A/blue-winged_teal/Saskatchewan/22542/2007_H5N2
AB545594_A/duck/Vietnam/OIE-2313/2009_H9N2
CY045473_A/whiskered_tern/Egypt/04/2004_H6N2
AB296073_A/turkey/Massachusetts/3740/1965_H6N2
JN653648_A/chicken/Wuxi/7/2010_H9N2
FJ357071_A/mallard/MN/1/2000_H5N2
CY094255_A/mallard/California/11353/2008_H10N2
FJ492964_A/chicken/Zibo/L2/2008_H9N2
DQ226132_A/chicken/HongKong/WF126/2003_H9N2
39197_A/mallard/Alberta/501/1980_H2N3
CY054537_A/blue-winged_teal/Minnesota/Sg-00797/2008_H3N2
EU239830_A/shorebird/Korea/S82/2006_H9N2
GU052765_A/chicken/Queretaro/22019-853/1996_H5N2
CY126778_A/mallard/Alberta/298/1986_H6N2
HM144611_A/wild_duck/Shantou/867/2002_H6N2
EU301288_A/duck/Korea/LPM18/2004_H3N2
GU050069_A/Northern_shoveler/Washington/467923/2006_H5N2
AY664714_A/chicken/HongKong/NT366/03_H9N2
CY094655_A/mallard/California/5149/2009_H5N2
GU247940_A/chicken/Korea/2128/2006_H9N2
CY094583_A/mallard/California/5212/2009_H5N2
GQ414922_A/duck/Korea/A50/2009_H6N2
CY054396_A/avian/New_York/Sg-00351/2000_H7N2
KF259596_A/chicken/Rizhao/719/2013_H9N2
KF259592_A/chicken/Rizhao/81/2013_H9N2
CY054328_A/chicken/New_Jersey/Sg-00280/1995_H7N2
DQ116069_A/turkey/Beit_Herut/1265/2003_H9N2
KF259510_A/chicken/Hong_Kong/TSTA7W/2009_H9N2
HM144585_A/duck/Shantou/2542/2001_H6N2
CY139731_A/mallard/Minnesota/182718/1998_H6N2
GU050281_A/avian/Saudi_Arabia/910134/2006_H9N2
GQ414915_A/spot-billed_duck/Korea/619/2008_H6N2
FJ520156_A/northern_pintail/California/44221-797/2006_H5N2
39502_A/mallard/Sweden/112/2002_H2N7
CY022079_A/poultry/Italy/367/1997_H5N2
AB569489_A/duck_/Zambia/03/2008_H6N2
HM751164_A/chicken/Shandong/HY/2009_H9N2
CY035988_A/chicken/New_York/19495-4/2006_H7N2
GU052566_A/mallard/Sweden/7/2002_H5N2
KF259475_A/chicken/Hong_Kong/TFB130/2006_H9N2
39213_A/mallard/Alberta/35/2009_H2N3
CY102102_A/red_knot/Delaware_Bay/252/1994_H3N2
AF523403_A/duck/Hong_Kong/610/79_H9N2
KF259561_A/chicken/Wenzhou/598/2013_H9N2
CY145495_A/ruddy_turnstone/Delaware/Sg-00469/2008_H3N2
EU935061_A/chicken/Shandong/B1/1998_H9N2
CY042183_A/green-winged_teal/Minnesota/Sg-00199/2007_H6N2
GQ414916_A/duck/Korea/460-5/2008_H6N2
CY054324_A/chicken/New_Jersey/Sg-00275/1995_H7N2
AJ291393_A/chicken/Pakistan/2/99_H9N2
EU301295_A/chicken/Korea/LPM44/2005_H3N2
KC758103_A/chicken/Bangladesh/11309/2011_H9N2
KC895750_A/common_murre/Newfoundland/AB376/2011_H1N2
GU086244_A/chicken/Korea/A170/2009_H9N2
CY024844_A/chukar/New_York/21211-7/2005_H7N2
CY140521_A/mallard/Minnesota/Sg-01018/2008_H6N2
CY054336_A/chicken/New_York/Sg-00288/1996_H7N2
D21185_A/duck/Hong_Kong/245/1977_H3N2
KF259529_A/chicken/Hong_Kong/YO28/2011_H9N2
39189_A/black_duck/New_Jersey/1580/1978_H2N3
EF155123_A/quail/Shantou/19506/2005_H9N2
CY054347_A/chicken/New_York/Sg-00299/1997_H7N2
CY102398_A/shorebird/Delaware_Bay/123/1999_H3N2
AB286877_A/duck/Hokkaido/120/2001_H6N2
GU361243_A/aquatic_bird/Korea/w161/2007_H5N2
CY054461_A/chicken/New_York/Sg-00416/2003_H7N2
CY094695_A/mallard/California/5319/2009_H5N2
EU909864_A/duck/California/B44/2005_H6N2
EF155101_A/quail/Shantou/4044/2003_H9N2
CY043834_A/mallard/Netherlands/29/2006_H7N2
AJ697880_A/Pekin_Duck/France/D-1080/02__H9N2
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
EF155093_A/quail/Shantou/2615/2003_H9N2
EU678371_A/chicken/Iran/B263/2004_H9N2
CY054441_A/avian/New_York/Sg-00396/2002_H7N2
CY110010_A/duck/Shantou/15059/2006_H6N2
39527_A/mallard/Sweden/107/2005_H2N3
CY125583_A/blue-winged_teal/New_Brunswick/03756/2009_H4N2
GU050161_A/yellow-headed_Amazon/California/500658/2007_H5N2
CY054385_A/chicken/New_Jersey/Sg-00340/2000_H7N2
CY042099_A/green-winged_teal/Minnesota/Sg-00130/2007_H3N2
GU050304_A/avian/Egypt/920431/2006_H9N2
A/Singapore/1-MA12A/1957_H2N2_1957-05-15
CY110212_A/duck/Shantou/4138/2006_H6N2
CY023178_A/chicken/Shantou/944/2003_H9N2
HM855266_A/chicken/Iran/RZ69/2008_H9N2
CY031118_A/chicken/New_York/30732-6/2005_H7N2
EU697206_A/turkey/Minnesota/366767/2005_H3N2
AB830630_A/tundra_swan/Shimane/3211A001/2011_H5N2
EU743204_A/guinea_fowl/NJ/8848-18/1998_H3N2
GU086249_A/duck/Korea/A93/2008_H5N2
EF492283_A/chicken/Israel/786/2001_H9N2
GQ923359_A/Canada_goose/New_York/475813-2/2007_H5N2
HM144654_A/wild_duck/Shantou/5769/2004_H6N2
AY664715_A/chicken/HongKong/SSP418/03_H9N2
EF155073_A/quail/Shantou/4762/2001_H9N2
KF259477_A/pheasant/Hong_Kong/NT458/2006_H9N2
CY076143_A/rock_dove/Oregon/20547-003/2007_H1N2
GQ117171_A/duck/New_York/466787/2006_H5N2
GU361263_A/aquatic_bird/Korea/w231/2007_H5N2
KF259560_A/chicken/Hong_Kong/JV231W/2012_H9N2
JX175255_A/duck/Guangdong/W12/2011_H3N2
CY054430_A/avian/New_York/Sg-00385/2001_H7N2
HM144569_A/duck/Shantou/1252/2000_H6N2
JF795056_A/chicken/Shandong/02/2009_H9N2
GQ373116_A/chicken/Beijing/7/2005_H9N2
CY054418_A/duck/New_York/Sg-00373/2001_H5N2
EU743295_A/mallard/WI/42/1975_H5N2
HM370125_A/duck/Eastern_China/S59/2007_H6N2
KF188378_A/duck/Nanchang/8-100/2001_H9N2
CY017847_A/green-winged_teal/Ohio/81/1999_H11N2
CY014923_A/blue-winged_teal/New_York/370ac/1979_H4N2
CY117045_A/guinea_fowl/New_York/13824/1995_H2N2
CY054457_A/avian/New_York/Sg-00412/2003_H7N2
JX673923_A/duck/Japan/9UO036/2009_H5N2
CY023242_A/chicken/Shantou/4435/2003_H9N2
KF435064_A/finch/England/2051/1991_H5N2
EF155067_A/quail/Shantou/1555/2001_H9N2
EU909873_A/chicken/California/B19/2005_H6N2
GQ184331_A/spotbill_duck/Xuyi/18/2005_H5N2
GQ923503_A/green_winged_teal/Delaware/458672-5/2006_H5N2
GU361267_A/aquatic_bird/Korea/w344/2008_H5N2
EF155062_A/quail/Shantou/1158/2001_H9N2
CY005306_A/mallard/ALB/124/1991_H11N2
EU216095_A/chicken/Yunnan/Dali/2007_H9N2
CY095293_A/mallard/Ontario/15873/2005_H3N2
AF457677_A/chicken/California/905/01_H6N2
CY018895_A/black_duck/Ohio/101/1986_H6N2
CY102449_A/shorebird/Delaware_Bay/195/1999_H3N2
CY076087_A/northern_shoveler/California/44363-062/2007_H9N2
HM751172_A/chicken/Shandong/WL/2009_H9N2
A/Moscow/1019/1965_H2N2_1965-07-01
GQ120546_A/chicken/Israel/951/2007_H9N2
CY146670_A/duck/Hunan/S4120/2011_H5N2
EU429720_A/duck/Eastern_China/838/2003_H3N2
A/Ann_Arbor/6/1960_H2N2_1960-07-01
AB818390_A/chicken/Iran/Ahwaz-1/2006_H9N2
EU301284_A/duck/Korea/LPM01/2004_H3N2
AB275650_A/chicken/Ibaraki/3/2005_H5N2
GU052721_A/chicken/Vera_Cruz/232-6169/1998_H5N2
GU247945_A/chicken/Korea/1783/2007_H9N2
DQ064413_A/chicken/Guangdong/47/01_H9N2
EU909880_A/chicken/California/C65/2005_H6N2
CY005778_A/duck/Potsdam/1402-6/1986_H5N2
EF155088_A/quail/Shantou/335/2003_H9N2
AF523402_A/Duck/Shantou/1605/01_H9N2
CY109962_A/duck/Shantou/5106/2006_H6N2
JX566212_A/mallard/Sweden/99966/2009_H6N2
HM144572_A/duck/Shantou/1840/2000_H6N2
DQ464353_A/chicken/Cheongju/ADL0401/2004_H9N2
CY054322_A/chicken/New_York/Sg-00273/1995_H2N2
GQ414911_A/duck/Korea/A105/2009_H6N2
CY046176_A/duck/France/080032/2008_H5N2
EU429742_A/duck/Eastern_China/142/2006_H3N2
KF259528_A/chicken/Hong_Kong/TC18/2011_H9N2
JN575034_A/avian/Israel/824/2005_H10N2
CY018951_A/poultry/Italy/382/1997_H5N2
EU742654_A/duck/NY/6874/1978_H3N2
EU743267_A/goose/NY/8600-3/1998_H7N2
GU052727_A/chicken/Tabasco/234-8289/1998_H5N2
JQ770162_A/chicken/Guangdong/SJS12/2011_H9N2
CY038157_A/ruddy_turnstone/New_Jersey/Sg-00513/2008_H3N2
KF259541_A/silkie_chicken/Hong_Kong/YU595W/2011_H9N2
FJ793326_A/chicken/Henan/1/2002_H9N2
JQ770159_A/chicken/Zhejiang/FYQ12/2011_H9N2
DQ064432_A/chicken/Shanghai/10/01_H9N2
GU351860_A/duck/Korea/GJ54/2004_H5N2
HQ221674_A/duck/Korea/SH0915/2009_H9N2
CY109644_A/duck/Guizhou/1088/2007_H6N2
AB775801_A/duck/Vietnam/OIE-3479/2012_H6N2
CY054325_A/chicken/New_Jersey/Sg-00276/1995_H2N2
CY094937_A/chestnut_teal/Victoria/1/2004_H3N2
JF965310_A/duck/Eastern_China/40/2007_H6N2
DQ226137_A/Ck/HK/CSW161/2003_H9N2
JF519781_A/chicken/Shanghai/Q0801-1/2008_H9N2
39196_A/pintail_duck/Alberta/211/1980_H2N3
AB586821_A/silky_chicken/Hong_Kong/AP46/2001_H6N2
CY054446_A/avian/New_York/Sg-00401/2003_H7N2
CY034392_A/quail/New_York/89641/2005_H7N2
EU909868_A/chicken/California/B58/2005_H6N2
AF222658_A/Chicken/Hong_Kong/KC12/99_H9N2
CY093704_A/mallard/California/11100/2008_H11N2
39214_A/mallard/Alberta/319/2009_H2N3
CY054333_A/chicken/New_York/Sg-00285/1996_H7N2
AY038015_A/Turkey/MO/24093/99_H1N2
GQ373114_A/chicken/Hebei/0329/2007_H9N2
CY042074_A/mallard/Minnesota/Sg-00106/2007_H6N2
EF492296_A/turkey/Israel/1562/2004_H9N2
AY862639_A/chicken/Korea/S6/03_H3N2
JX444797_A/wild_bird/Korea/8G9/2005_H5N2
CY054433_A/avian/New_York/Sg-00388/2002_H5N2
AY180816_A/chicken/Nanchang/4-301/2001_H9N2
EU429784_A/duck/Eastern_China/62/2006_H3N2
CY031190_A/chicken/New_York/46545-2/2006_H7N2
AY497126_A/chicken/El_Salvador/102711-1/01__H5N2
AB586853_A/guinea_fowl/Hong_Kong/SSP99/2002_H6N2
CY004799_A/blue-winged_teal/Alberta/580/1979_H4N2
EU742890_A/chicken/FL/90348-4/2001_H7N2
GU052558_A/mallard/Netherlands/3/1999_H5N2
JF965302_A/chicken/Eastern_China/43/2007_H6N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
FJ581434_A/chicken/Zhejiang/HJ/2007_H9N2
CY034360_A/chicken/New_York/88291-6/2005_H7N2
FJ520154_A/northern_pintail/California/44221-789/2006_H5N2
DQ116060_A/turkey/Givat_Haim/622/02_H9N2
AB739015_A/duck/Vietnam/OIE-1212/2012_H3N2
EF155076_A/quail/Shantou/69/2002_H9N2
FJ610089_A/chicken/Hidalgo/28159-460/1995_H5N2
CY109588_A/duck/Fujian/11224/2006_H6N2
AY664711_A/pheasant/HongKong/WF54/03_H9N2
AY254141_A/quail/PA/20304/1998_H7N2
HQ398341_A/chicken/Lijiang/711/2008_H9N2
CY033283_A/Guinea_fowl/New_York/31621-8/2005_H7N2
KC785016_A/duck/Taiwan/DV1238/2009_H5N2
KC342615_A/mallard/Sweden/79135/2008_H11N2
KF259567_A/duck/Wenzhou/775/2013_H7N2
AB276112_A/duck/Hokkaido/13/00_H9N2
HQ221672_A/chicken/Korea/SH0913/2009_H9N2
EU939162_A/chicken/Shandong/L1/2007_H9N2
CY054424_A/chicken/New_Jersey/Sg-00379/2001_H7N2
AF536716_A/Chicken/Henan/98_H9N2
JX310070_A/chicken/India/WB-NIV1057231/2010_H9N2
AY664699_A/chicken/HongKong/AP45/03_H9N2
CY054386_A/chicken/New_Jersey/Sg-00341/2000_H7N2
CY031126_A/turkey/New_York/30732-7/2005_H7N2
DQ064412_A/chicken/Guangdong/4/00_H9N2
AF523399_A/Duck/Shantou/2144/00_H9N2
CY133911_A/northern_shoveler/California/2815/2011_H5N2
HM144582_A/duck/Shantou/2167/2001_H6N2
GQ120537_A/chicken/Israel/184/2009_H9N2
EF626675_A/chicken/Guangzhou/A1/1999_H9N2
JN627141_A/chicken/Fujian/FZ04/2011_H9N2
GU052542_A/duck/Potsdam/1402-6/1986_H5N2
CY140182_A/mallard/Minnesota/Sg-00768/2008_H6N2
HM165468_A/chicken/Iran/284/2002_H9N2
GU722375_A/sparrow/Guangxi/09/2005_H9N2
A/Singapore/1-MA12D/1957_H2N2_1957-05-15
CY068645_A/chicken/Chandigarh/2048/2003_H9N2
FJ520161_A/northern_pintail/California/44291-447/2007_H11N2
CY145625_A/ruddy_turnstone/New_Jersey/Sg-00518/2008_H3N2
KF259579_A/chicken/Rizhao/1363/2013_H9N2
CY024812_A/mallard/Maryland/708/2005_H3N2
HQ014834_A/duck/Korea/U11/2007_H1N2
AB277755_A/duck/Hokkaido/5/1977_H3N2
CY095054_A/Muscovy_duck/New_York/31621-10/2005_H7N2
AF457702_A/chicken/California/431/2000_H6N2
EF155104_A/quail/Shantou/403/2004_H9N2
HM214627_A/common_teal/Shanghai/39T/2007_H9N2
EF155103_A/quail/Shantou/5/2004_H9N2
KF013944_A/Muscovy_duck/Guangxi/GXd-3/2012_H1N2
KF259581_A/silkie_chicken/Wenzhou/814/2013_H9N2
EU301296_A/duck/Korea/LPM56/2005_H3N2
CY093090_A/quail/Lebanon/272/2010_H9N2
CY095412_A/mallard/Quebec/11221/2006_H3N2
AB472019_A/duck/Tsukuba/4/2005_H9N2
JQ041410_A/goose/Eastern_China/1112/2011_H5N2
CY095126_A/turkey/New_York/88291-7/2005_H7N2
K01006_A/mallard/New_York/6750/1978_H2N2
A/Albany/20/1957_H2N2_1957-11-15
KC599285_A/mallard/Czech_Republic/15902-12K/2009_H11N2
EU753292_A/chicken/Shanghai/1/2001_H9N2
CY127648_A/shorebird/Delaware_Bay/75/2001_H11N2
CY054397_A/chicken/New_York/Sg-00352/2000_H7N2
AB781297_A/duck/Vietnam/OIE-535/2011_H6N2
AB569545_A/duck/Zambia/10/2009_H6N2
CY054330_A/chicken/Rhode_Island/Sg-00282/1996_H7N2
CY054390_A/avian/New_York/Sg-00345/2000_H7N2
DQ116057_A/turkey/Givat_Haim/965/2002_H9N2
CY016613_A/mallard/Maryland/789/2002_H5N2
CY093633_A/mallard/California/8457/2008_H6N2
DQ485226_A/chicken/China/Guangxi17/2000_H9N2
CY034272_A/chicken/New_York/10196-5/2005_H7N2
JQ916910_A/chicken/Egypt/114940v/2011_H9N2
HM144573_A/wild_duck/Shantou/261/2001_H6N2
AB295602_A/turkey/Wisconsin/1/1966_H9N2
HQ143714_A/pheasant/Korea/LBM180/2008_H9N2
AF508580_A/chicken/Saudi_Arabia/532/99_H9N2
CY134297_A/northern_shoveler/California/3676/2010_H8N2
39184_A/duck/Nanchang/2-0492/2000_H2N9
CY126356_A/mallard/Alberta/264/1986_H6N2
CY054435_A/guinea_fowl/Massachusetts/Sg-00390/2002_H7N2
GU049996_A/northern_pintail/Wisconsin/462764/2006_H5N2
EU050094_A/partridge/Shantou/819/2002_H6N2
AB516417_A/northern_pintail/Akita/1355/2007_H5N2
CY127538_A/shorebird/Delaware_Bay/191/1999_H11N2
JX081144_A/emperor_goose/Alaska/44300-287/2007_H1N2
EF063518_A/quail/Dubai/302/2000_H9N2
CY133458_A/American_wigeon/Iowa/10OS2748/2010_H2N2
EF155108_A/quail/Shantou/3060/2004_H9N2
EU429775_A/duck/Eastern_China/53/2006_H3N2
DQ064428_A/duck/Nanjing/2/97_H9N2
JQ737223_A/mallard/Czech_Republic/14602-37K/2011_H5N2
CY033211_A/chicken/New_York/22067-9/2005_H7N2
CY145154_A/ruddy_turnstone/New_Jersey/Sg-00513/2008_H3N2
AY254111_A/chicken/NJ/151244-18/02_H7N2
KF259531_A/chicken/Hong_Kong/JV75/2011_H9N2
GQ117267_A/duck/New_York/494165/2007_H5N2
AF203786_A/Chicken/Korea/MS96/96_H9N2
CY144220_A/ruddy_turnstone/Delaware/AI00-1460/2000_H11N2
CY005532_A/duck/Nanchang/1749/1992_H11N2
HM144607_A/wild_duck/Shantou/641/2002_H6N2
CY125760_A/northern_shoveler/Interior_Alaska/10BM16764R0/2010_H9N2
CY140814_A/northern_pintail/Minnesota/AI09-3254/2009_H6N2
EF462525_A/chicken/Klanit/1966/2004_H9N2
AB818391_A/chicken/Iran/Ahwaz-2/2006_H9N2
HM193636_A/mallard/Alaska/44185-043/2006_H3N2
AY497127_A/chicken/Guatemala/194573/2002_H5N2
CY033227_A/Muscovy_duck/New_York/23165-13/2005_H7N2
JQ901676_A/mallard/Jiangxi/39/2011_H9N2
CY054368_A/avian/New_York/Sg-00322/1999_H7N2
JF916707_A/duck/Fujian/FQ2/2007_H9N2
GQ923399_A/white_front_goose/Alaska/477003/2007_H5N2
CY004045_A/pintail_duck/ALB/367/1978_H6N2
CY023170_A/chicken/Shantou/69/2003_H9N2
CY004212_A/pintail_duck/ALB/111/1985_H6N2
JN540067_A/chicken/Sihala/NARC-12103/2008_H9N2
AB638743_A/duck/Vietnam/OIE-2584/2009_H9N2
CY054409_A/avian/New_York/Sg-00364/2001_H7N2
EU429760_A/duck/Eastern_China/729/2003_H6N2
HM144619_A/goose/Shantou/1321/2002_H6N2
AB261855_A/chicken/Ibaraki/1/2005_H5N2
CY054389_A/avian/New_York/Sg-00344/2000_H7N2
EU301274_A/aquatic_bird/Korea/CN-2/2004_H3N2
CY132103_A/mallard/Ohio/10OS1469/2010_H3N2
CY132463_A/mallard/Ohio/11OS2239/2011_H5N2
CY102366_A/shorebird/Delaware_Bay/106/1999_H3N2
KF259513_A/pheasant/Hong_Kong/NT279W/2009_H9N2
GU086246_A/wild_bird/Korea/A81/2009_H5N2
EF155078_A/quail/Shantou/384/2002_H9N2
CY014823_A/chicken/New_York/13828-3/1995_H2N2
CY055115_A/ruddy_turnstone/New_Jersey/Sg-00523/2008_H3N2
KF259593_A/chicken/Rizhao/267/2013_H9N2
DQ116063_A/tk/Givat_Haim/810/25.12.01_H9N2
EF462509_A/chicken/Beit_Aran/29/2005_H9N2
EU216102_A/chicken/Yunnan/Banna2/2007_H9N2
FJ464621_A/chicken/Israel/449/2007_H9N2
KC757837_A/chicken/Bangladesh/10450/2011_H9N2
CY054323_A/chicken/New_York/Sg-00274/1995_H7N2
CY076159_A/western_grebe/Washington/20569-004/2007_H1N2
CY095317_A/mallard/Ontario/15914/2005_H6N2
GQ117227_A/duck/New_York/484057/2007_H5N2
CY041252_A/mallard/Netherlands/2/2005_H4N2
KF259537_A/chicken/Hong_Kong/YO151W/2011_H9N2
CY043326.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
CY004452_A/herring_gull/NJ/782/1986_H13N2
FJ793358_A/chicken/Henan/2/2004_H9N2
KC895726_A/common_murre/Newfoundland/HM524/2011_H1N2
AY180823_A/Duck/Nanchang/11-290/2000_H9N2
CY110364_A/duck/Shantou/14519/2006_H6N2
GU247933_A/chicken/Korea/50/2006_H9N2
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2
CY110096_A/duck/Fujian/437/2007_H6N2
HQ326723_A/chicken/Shandong/1/2008_H9N2
AB753219_A/African_Stonechat/Vietnam/8/2009_H9N2
CY023114_A/chicken/Shantou/4/2002_H9N2
CY038032_A/ruddy_turnstone/Delaware/Sg-00469/2008_H3N2
KF259553_A/chicken/Hong_Kong/YU150W/2012_H9N2
CY054406_A/avian/New_York/Sg-00361/2001_H7N2
GQ373102_A/chicken/Hebei/0617/2007_H9N2
EU743108_A/rhea/TX/39923/1993_H5N2
EU086272_A/bird/Guangxi/83/2005_H9N2
CY054470_A/avian/New_York/Sg-00425/2004_H2N2
CY132471_A/mallard/Ohio/11OS2119/2011_H5N2
EF155070_A/quail/Shantou/2462/2001_H9N2
KC758042_A/chicken/Bangladesh/8415/2010_H9N2
AB275662_A/chicken/Ibaraki/16/2005_H5N2
EF626682_A/chicken/Qixian/A1/2004_H9N2
CY127187_A/ruddy_turnstone/Delaware_Bay/112/1995_H11N2
AY254139_A/guineafowl/New_York/13820-3/97_H7N2
EU086228_A/chicken/Guangxi/37/2005_H9N2
CY017405_A/poultry/Italy/330/1997_H5N2
CY109876_A/duck/Fujian/5744/2007_H6N2
AY497121_A/chicken/Mexico/31381-7/1994_H5N2
JX565021_A/chicken/Tibet/LZ01/2010_H5N2
CY035924_A/Guinea_fowl/New_York/88291-9/2005_H7N2
CY102730_A/shorebird/Delaware_Bay/127/2003_H9N2
CY145219_A/ruddy_turnstone/New_Jersey/Sg-00523/2008_H3N2
HQ221658_A/duck/Korea/CBU08107/2008_H9N2
CY005287_A/ruddy_turnstone/Delaware/2762/1987_H11N2
CY042497_A/ruddy_turnstone/New_Jersey/Sg-00520/2008_H3N2
CY035956_A/Guinea_fowl/New_York/11646-3/2005_H7N2
JQ916913_A/chicken/Egypt/111959VG/2011_H9N2
AY180824_A/Duck/Nanchang/11-392/2000_H9N2
CY088723_A/avian/Japan/8KI0148/2008_H4N2
CY054340_A/chicken/New_Jersey/Sg-00292/1996_H7N2
AY254122_A/chicken/NY/22409-4/99_H7N2
CY054342_A/chicken/New_York/Sg-00294/1996_H7N2
CY054448_A/avian/New_York/Sg-00403/2003_H7N2
CY132127_A/mallard/Michigan/10OS1497/2010_H3N2
JN543568_A/chicken/Korea/69/2006_H9N2
AF523404_A/duck/Hong_Kong/552/79_H9N2
CY054335_A/turkey/New_Jersey/Sg-00287/1996_H7N2
JX444805_A/wild_bird/Korea/AG63/2006_H5N2
CY023122_A/chicken/Shantou/439/2002_H9N2
HQ143708_A/silky_fowl/Korea/LBM268/2007_H9N2
EU182318_A/chicken/New_York/14677-13/1998_H6N2
EU429782_A/duck/Eastern_China/05/2005_H11N2
EU216103_A/chicken/Yunnan/BaoShan1/2006_H9N2
HM165470_A/chicken/Iran/92/2003_H9N2
CY133308_A/northern_shoveler/Mississippi/10OS4526/2010_H6N2
AB256708_A/chicken/Yokohama/aq45/2002_H9N2
GQ923335_A/mallard/Arkansas/473507-1/2006_H5N2
CY005502_A/quail/Nanchang/2-0460/2000_H9N2
AY180817_A/Chicken/Nanchang/4-361/2001_H9N2
CY078299_A/green-winged_teal/Minnesota/Sg-00180/2007_H6N2
CY087189_A/duck/Tibet/S2/2009_H9N2
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
CY078347_A/green-winged_teal/Minnesota/Sg-00222/2007_H6N2
JX081176_A/tundra_swan/Alaska/44050-005/2006_H5N2
DQ997441_A/chicken/Henan/nd/1998_H9N2
KF500979_A/chicken/Shanghai/020/2013_H9N2
DQ997461_A/chicken/Jiangsu/ng/2001_H9N2
KF259588_A/silkie_chicken/Wenzhou/778/2013_H9N2
AB275651_A/chicken/Ibaraki/4/2005_H5N2
CY140561_A/mallard/Minnesota/Sg-01034/2008_H11N2
JX566185_A/mallard/Sweden/99843/2009_H6N2
JF795040_A/chicken/Shandong/01/2010_H9N2
EF462511_A/chicken/Kfar_Monash/636/2002_H9N2
CY120637_A/northern_shoveler/California/3183/2010_H11N2
GQ923303_A/northern_pintail/California/469993/2006_H5N2
GU052606_A/chicken/Chiapas/15408/1997_H5N2
A/Korea/426/1968_H2N2_1968-07-01
EU340028_A/chicken/Shandong/B2/2007_H9N2
CY018001_A/blue-winged_teal/Ohio/31/1999_H3N2
CY034304_A/chicken/New_York/23165-10/2005_H7N2
EU909867_A/duck/California/B41/2005_H6N2
GQ117163_A/turkey/New_York/465977/2006_H5N2
EU050163_A/quail/Shantou/5017/2005_H6N2
CY055107_A/duck/New_Jersey/Sg-00315/1998_H7N2
HQ398339_A/chicken/Banna/411/2009_H9N2
EU429724_A/duck/Eastern_China/318/2003_H11N2
CY054486_A/chicken/New_York/Sg-00442/2005_H7N2
KF259559_A/chicken/Hong_Kong/NT266/2012_H9N2
FJ793342_A/chicken/Henan/1/2004_H9N2
AJ973086_A/duck/France/05057b/2005_H5N2
KF259501_A/chicken/Hong_Kong/YU341/2008_H9N2
HM144658_A/wild_duck/Shantou/7900/2004_H6N2
HM144610_A/wild_duck/Shantou/865/2002_H6N2
JQ419728_A/chicken/Iran/121/2009_H9N2
39524_A/mallard/Sweden/91/2005_H2N9
AB719884_A/duck/Vietnam/OIE-3321/2011_H6N2
CY054450_A/avian/New_York/Sg-00405/2003_H7N2
GU122067_A/pekin_duck/Korea/LBM399/2007_H6N2
CY110038_A/duck/Shantou/18342/2006_H6N2
CY054365_A/quail/New_Jersey/Sg-00318/1998_H7N2
GU361238_A/aquatic_bird/Korea/w114/2006_H5N2
JN627142_A/chicken/Fujian/FZ11/2011_H9N2
CY146531_A/mallard/New_Jersey/AI09-6434/2009_H6N2
AY800235_A/chicken/Korea/S1/2003_H9N2
AY180813_A/Chicken/Nanchang/1-0016/2000_H9N2
CY049758_A/gadwall/Altai/1202/2007_H5N2
EF492298_A/chicken/Israel/1808/2004_H9N2
CY013865_A/green-winged_teal/Ohio/178/1999_H6N2
DQ064415_A/chicken/Guangdong/56/01_H9N2
GQ923367_A/waterfowl/Colorado/476466/2007_H5N2
CY109980_A/duck/Shantou/10108/2006_H6N2
AY664707_A/chicken/HongKong/SSP101/03_H9N2
CY116973_A/chicken/New_York/4438-3/1995_H2N2
FJ520140_A/northern_pintail/California/44242-758/2006_H5N2
AB719916_A/duck/Vietnam/OIE-3231/2011_H6N2
D21184_A/duck/Hong_Kong/24/1976_H3N2
GQ120541_A/turkey/Israel/689/2008_H9N2
AB727929_A/duck/Vietnam/OIE-0033/2012_H6N2
GU247939_A/chicken/Korea/865/2006_H9N2
AY330341_A/duck/Hokkaido/31/97_H9N2
KF259527_A/chicken/Hong_Kong/NT10/2011_H9N2
EU742997_A/chicken/CT/260413-2/2003_H7N2
CY005626_A/duck/Hong_Kong/24/1976_H4N2
39143_A/chicken/Connecticut/13657/1990_H2N2
JN653645_A/chicken/Qianzhou/12/2010_H9N2
JQ041409_A/duck/Eastern_China/1111/2011_H5N2
AB546169_A/pintail/Akita/1353/2008_H1N2
GQ923159_A/mallard/Oregon/461067-2/2006_H5N2
CY109252_A/duck/Guangxi/2140/2006_H6N2
FJ610117_A/chicken/Queretaro/14588-19/1995_H5N2
EF462517_A/chicken/Ysodot/1362/2003_H9N2
AB719932_A/duck/Vietnam/OIE-3141/2011_H6N2
GQ373106_A/chicken/Shandong/LY/2006_H9N2
CY034192_A/chicken/New_York/143646-2/2005_H7N2
GU051943_A/mallard/Washington/454202-15/2006_H5N2
KC951124_A/chicken/Guangdong/LG1/2013_H9N2
HM144603_A/duck/Shantou/266/2002_H6N2
CY034682_A/chicken/Pennsylvania/3609/1993_H5N2
KF259489_A/pigeon/Hong_Kong/YU656/2007_H9N2
CY144781_A/green-winged_teal/Louisiana/272GW/1987_H10N2
CY110286_A/duck/Shantou/6252/2006_H6N2
AB812567_A/muscovy_duck/Vietnam/LBM198/2012_H6N2
AY785757_A/chicken/Iran/738/99_H9N2
39203_A/mallard/Alberta/720/1984_H2N3
GQ923183_A/green_winged_teal/Iowa/463990-3/2006_H5N2
CY054392_A/avian/New_York/Sg-00347/2000_H7N2
GQ923463_A/tundra_swan/Alaska/450959/2006_H5N2
AB818392_A/chicken/Iran/Ahwaz-3/2006_H9N2
GU361233_A/aquatic_bird/Korea/w74/2005_H5N2
HM144576_A/duck/Shantou/1197/2001_H6N2
CY144573_A/American_black_duck/North_Carolina/1321373/2004_H3N2
CY048780_A/mallard/South_Dakota/Sg-00457/2008_H4N2
CY054467.1_A/environment/New_Jersey/Sg-00422/2004_H2N2
CY068668_A/chicken/Uttar_Pradesh/2544/2004_H9N2
HM144698_A/duck/Fujian/7033/2005_H6N2
GU050236_A/mallard/NV/453350-8/2006_H5N2
CY110090_A/duck/Fujian/11450/2006_H6N2
FJ610083_A/chicken/Chiapas/28159-488/1995_H5N2
EU743100_A/chicken/Florida/25717/1993_H5N2
CY103001_A/sanderling/Delaware_Bay/449/2006_H9N2
JX566194_A/mallard/Sweden/99854/2009_H6N2
CY140913_A/mallard/Minnesota/AI09-4022/2009_H3N2
GU052405_A/chicken/Italy/330/1997_H5N2
CY054436_A/guinea_fowl/New_Jersey/Sg-00391/2002_H7N2
AB545592_A/duck/Vietnam/OIE-2327/2009_H9N2
JN653650_A/duck/Wuxi/7/2010_H9N2
CY054400_A/avian/New_York/Sg-00355/2000_H7N2
DQ064411_A/chicken/Guangdong/21/02_H9N2
EU253562_A/chicken/Korea/01310/2001_H9N2
CY014897_A/chicken/Pennsylvania/143586/2002_H7N2
A/Albany/3/1967_H2N2_1967-07-01
KF188245_A/white_bellied_bustard/United_Arab_Emirates/1127.1/2005_H9N2
EU301286_A/duck/Korea/LPM09/2004_H3N2
EU429768_A/duck/Eastern_China/35/2006_H3N2
A/Taiwan/1964_H2N2_1964-07-01
JX566230_A/mallard/Sweden/100633/2009_H6N2
EU909879_A/chicken/California/C38/2005_H6N2
AY254106_A/avian/NY/76247-3/00_H7N2
EF155099_A/quail/Shantou/3856/2003_H9N2
GU050138_A/tundra_swan/Alaska//480410/2007_H5N2
HM144627_A/duck/Shantou/2446/2002_H6N2
JQ924799_A/chicken/Guangdong/C273/2011_H6N2
AB275652_A/chicken/Ibaraki/5/2005_H5N2
HM193633_A/mallard/Alaska/44187-131/2006_H3N2
CY132303_A/mallard/Ohio/11OS2141/2011_H3N2
CY109944_A/duck/Shantou/2893/2006_H6N2
GQ117187_A/avian/New_York/466812/2006_H5N2
JF795096_A/chicken/Shandong/H/2009_H9N2
KC895682_A/common_murre/Newfoundland/AB358/2011_H1N2
EU301294_A/chicken/Korea/LPM43/2005_H3N2
GU052700_A/chicken/Morales/28159-538/1995_H5N2
FJ610096_A/chicken/Puebla/14587-644/1994_H5N2
EU429699_A/duck/Eastern_China/66/2003_H9N2
CY110228_A/duck/Shantou/5017/2006_H6N2
CY110180_A/duck/Shantou/2823/2006_H6N2
CY054314_A/guinea_fowl/New_Jersey/Sg-00265/1995_H2N2
EF155117_A/quail/Shantou/3143/2005_H9N2
EU216097_A/chicken/Yunnan/Dehong2/2007_H9N2
CY095476_A/mallard/British_Columbia/18311/2006_H5N2
JF965305_A/duck/Eastern_China/2/2008_H6N2
CY021383_A/turkey/Italy/1980_H5N2
JQ901677_A/mallard/Jiangxi/40/2011_H9N2
AY254131_A/chicken/PA/9701524/97_H7N2
AF508585_A/Chicken/Guangdong/11/97_H9N2
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
AF508583_A/chicken/Beijing/8/98_H9N2
CY023282_A/silky_chicken/Shantou/473/2004_H9N2
AF098556_A/Chicken/Mexico/26654-1374/97__H5N2
JN087138_A/duck/Korea/U4-1/2007_H3N2
A/Ann_Arbor/23/1957_H2N2_1957-07-01
EF462523_A/chicken/Uzziyyahu/1651/2004_H9N2
EU216106_A/duck/Yunnan/Yuxi2/2007_H9N2
CY029835_A/chicken/New_York/16326-4/2005_H7N2
JN869525_A/chicken/Zhejiang/Q1D4/2010_H9N2
GQ923279_A/mallard/Ohio/468159-4/2006_H5N2
KC757996_A/chicken/Bangladesh/5209/2009_H9N2
AB275661_A/chicken/Ibaraki/15/2005_H5N2
HM849013_A/mallard/PT/27972-B139/2007_H9N2
GQ373111_A/chicken/Hebei/LC/2008_H9N2
A/Albany/22/1957_H2N2_1957-11-15
AY254135_A/chicken/PA/9801289/1998_H7N2
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
KF259497_A/chicken/Hong_Kong/NT270/2008_H9N2
AB302790_A/duck/Hong_Kong/301/1978_H7N2
HM144691_A/duck/Fujian/3193/2005_H6N2
CY132935_A/mallard/Wisconsin/10OS2538/2010_H3N2
GU052708_A/chicken/Jalisco/230-4956/1998_H5N2
EF155055_A/quail/Shantou/1310/2000_H9N2
CY099355_A/chicken/India/IVRI-0008/2010_H9N2
GQ414917_A/duck/Korea/412-4/2008_H6N2
CY054388_A/avian/New_York/Sg-00343/2000_H7N2
HM144648_A/mallard/Jiangxi/7376/2003_H6N2
DQ116072_A/chicken/Talmei_Elazar/1304/03_H9N2
AF508594_A/duck/Nanjing/1/97_H9N2
CY095166_A/duck/New_York/62095-2/2006_H5N2
AF508589_A/Chicken/Ningxia/5/99_H9N2
EU050090_A/quail/Shantou/4770/2001_H6N2
CY116981_A/chicken/New_Jersey/5404-1/1995_H2N2
KF259582_A/chicken/Wenzhou/648/2013_H9N2
JF519779_A/chicken/Shanghai/Q0709/2007_H9N2
JX081146_A/greater_white-fronted_goose/Alaska/44064-108/2006_H3N2
CY132183_A/mallard/Ohio/11OS2213/2011_H11N2
JN653649_A/chicken/Yangzhou/11/2010_H9N2
CY054412_A/avian/New_York/Sg-00367/2001_H7N2
GU052773_A/chicken/Pennsylvania/1370/1983_H5N2
JQ041408_A/chicken/Hebei/1102/2010_H5N2
AB638759_A/duck/Vietnam/OIE-2390/2009_H9N2
GU052574_A/mallard/Sweden/21/2002_H5N2
CY054305_A/turkey/New_York/Sg-00255/1994_H7N2
EU935062_A/chicken/Zibo/B1/2008_H9N2
CY127391_A/ruddy_turnstone/Delaware_Bay/203/1996_H6N2
FJ432764_A/duck/Italy/194659/2006_H3N2
JN869540_A/chicken/Guangdong/ZHJ/2011_H9N2
JQ770160_A/chicken/Zhejiang/HGH12/2011_H9N2
CY054366_A/duck/New_Jersey/Sg-00319/1998_H7N2
CY022823_A/chicken/New_York/16330/2005_H7N2
CY133811_A/gadwall/Missouri/10MO0280/2010_H5N2
CY020831_A/mallard/Ohio/648/2002_H6N2
FJ520139_A/northern_pintail/California/44242-732/2006_H6N2
CY116845_A/mallard/MT/Y61__H2N2
CY097440_A/blue-winged_teal/Wisconsin/2509/2009_H1N2
AB472055_A/duck/Niigata/477/2007_H5N2
AB618580_A/duck/Vietnam/OIE-4225/2010_H6N2
EF155120_A/quail/Shantou/11195/2005_H9N2
KC757829_A/chicken/Bangladesh/8411/2010_H9N2
CY054538_A/blue-winged_teal/Minnesota/Sg-00798/2008_H4N2
AF508581_A/pheasant/Ireland/PV18/97_H9N2
HM144663_A/duck/Shantou/2472/2005_H6N2
CY054351_A/chicken/New_York/Sg-00303/1997_H2N2
GU050732_A/mallard/Minnesota/27/1998_H2N2
CY054427_A/guinea_fowl/New_Jersey/Sg-00382/2001_H7N2
CY077515_A/mallard/New_Zealand/449-68/2004_H1N2
CY034264_A/chicken/New_York/10196-4/2005_H7N2
KF259587_A/chicken/Wenzhou/630/2013_H9N2
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
AF156399_A/Quail/Hong_Kong/AF157/92_H9N2
HQ143715_A/silky_fowl/Korea/LBM446/2007_H9N2
AY254125_A/chicken/NY/3202-7/1996_H7N2
JN605380_A/duck/Zhejiang/0224-6/2011_H1N2
CY111592_A/rosy-billed_pochard/Argentina/CIP051-559/2007_H9N2
AF523392_A/Duck/Shantou/1043/00_H9N2
GQ184334_A/mallard/Xuyi/10/2005_H5N2
CY145195_A/ruddy_turnstone/New_Jersey/Sg-00520/2008_H3N2
GQ373108_A/chicken/Shandong/12/2008_H9N2
EU743066_A/turkey/Minnesota/10734-2/1995_H5N2
HM144645_A/wild_duck/Shantou/3433/2003_H6N2
CY127793_A/ruddy_turnstone/Delaware_Bay/173/2007_H6N2
JX566181_A/mallard/Sweden/99826/2009_H6N2
CY097496_A/northern_pintail/Wisconsin/2737/2009_H3N2
CY054316_A/chicken/New_Jersey/Sg-00267/1995_H2N2
CY034800_A/chicken/New_York/88291-8/2005_H7N2
A/Singapore/1-MA12B/1957_H2N2_1957-05-15
KF297306_A/chicken/Wenzhou/632b/2013_H9N2
KC417052_A/chicken/Shanghai/C1/2012_H9N2
CY145259_A/ruddy_turnstone/New_Jersey/Sg-00529/2008_H3N2
CY031677_A/Guinea_fowl/New_York/23164-3-05/2005_H7N2
CY014874_A/black_duck/New_York/184/1988_H5N2
EU644483_A/goose/Yunnan/chuxiong07/07_H9N2
39497_A/mallard/Sweden/6/2002_H2N3
JF906208_A/chicken/China/AH-10-01/2010_H9N2
KF188372_A/stone_curlew/United_Arab_Emirates/1127.3/2005_H9N2
CY021263_A/mallard/Maryland/681/2005_H3N2
CY133292_A/mallard/Mississippi/10OS4593/2010_H1N2
CY038460_A/chicken/Pakistan/UDL-01/2008_H9N2
EF155071_A/quail/Shantou/4179/2001_H9N2
CY097213_A/blue-winged_teal/Wisconsin/3060/2009_H3N2
AY254136_A/chicken/VA/32/02_H7N2
GQ923151_A/wild_bird/Minnesota/460613-12/2006_H5N2
AY862641_A/duck/Korea/S8/03_H3N2
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
GU053195_A/chicken/Korea/AI-96004/1996_H9N2
HM144681_A/duck/Guangxi/1598/2005_H6N2
EF597310_A/duck/Jiang_Xi/3345/2005_H5N2
EF597307_A/chicken/Italy/312/1997_H5N2
AY497123_A/chicken/Aguascalientes/124-3705/98__H5N2
CY110586_A/duck/Jiangxi/7343/2007_H6N2
GQ117131_A/chicken/New_York/439235/2006_H5N2
EU743496_A/mallard/Minnesota/68/1999_H3N2
EF597304_A/duck/Jiang_Xi/1850/2005_H5N2
KF188390_A/Duck/Nanchang/1-0070/2000_H9N2
JX456184_A/chicken/Iran/SS2/2008_H9N2
39167_A/mallard/Stralsund/45-6/1981_H2N3
KF259565_A/chicken/Wenzhou/642/2013_H9N2
CY004102_A/pintail_duck/Alberta/1360/1979_H6N2
HM370058_A/chicken/Uchal/8293/2006_H9N2
CY136656_A/mallard/Alberta/186/1987_H6N2
CY133515_A/mallard/Illinois/10OS4179/2010_H11N2
CY023186_A/partridge/Shantou/3720/2001_H9N2
39499_A/mallard/Sweden/99/2002_H2N3
GQ335516_A/chicken/Shanghai/Y2/2008_H9N2
CY041236_A/mallard/Netherlands/14/2007_H2N2
AY295761_A/chicken/Shandong/1/02_H9N2
CY127463_A/shorebird/Delaware_Bay/80/1999_H11N2
GQ923543_A/duck/Ohio/470655/2007_H5N2
CY133434_A/mallard/Iowa/10OS2685/2010_H4N2
KC895645_A/common_murre/Newfoundland/AB335/2011_H1N2
CY020719_A/mallard/Ohio/48/1986_H3N2
AY180829_A/quail/Nanchang/2-0460/2000_H9N2
AF536709_A/Chicken/Beijing/1/95_H9N2
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
GQ117155_A/duck/New_York/465976/2006_H5N2
AB719868_A/duck/Vietnam/OIE-3349/2011_H6N2
HM745400_A/duck/Jiangxi/k0701/2009_H11N2
CY109928_A/duck/Guizhou/5332/2007_H6N2
CY033251_A/chicken/New_York/30732-10/2005_H7N2
AY664710_A/pigeon/HongKong/WF53/03_H9N2
GQ247859_A/turkey/Wisconsin/1966_H9N2
KF259549_A/chicken/Hong_Kong/WF1W/2012_H9N2
JX069083_A/ostrich/South_Africa/AI2114/2011_H5N2
EU429707_A/duck/Eastern_China/48/2001_H9N2
CY054352_A/chicken/New_Jersey/Sg-00304/1997_H7N2
CY094953_A/chicken/New_York/16326-3/2005_H7N2
CY054334_A/duck/New_Jersey/Sg-00286/1996_H7N2
CY140609_A/green-winged_teal/Minnesota/Sg-01065/2008_H6N2
AY300933_A/Duck/NY/44018-1/2000_H5N2
CY097344_A/mallard/Wisconsin/2575/2009_H3N2
39185_A/duck/Nanchang/4-190/2000_H2N9
CY004027_A/mallard_duck/ALB/290/1978_H6N2
AY664698_A/chicken/HongKong/CSW153/03_H9N2
CY054357_A/guinea_fowl/New_York/Sg-00309/1998_H7N2
JQ952592_A/chicken/Tunisia/2019/2010_H9N2
HM144661_A/mallard/Shantou/198/2005_H6N2
FJ464623_A/chicken/Israel/728/2007_H9N2
DQ116062_A/turkey/Hod_Ezyon/699/2002_H9N2
GU052653_A/chicken/Guanajuato/28159-546/1995_H5N2
KF259557_A/chicken/Hong_Kong/FY105W/2012_H9N2
AB638608_A/duck/Vietnam/OIE-2587/2009_H9N2
GU086245_A/duck/Korea/A174/2009_H9N2
JQ770156_A/chicken/Zhejiang/WXQ12/2011_H9N2
39144_A/avian/Massachusetts/25756/1990_H2N2
DQ064423_A/chicken/Henan/43/02_H9N2
KF259536_A/chicken/Hong_Kong/TSTB32W/2011_H9N2
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
CY099337_A/chicken/India/IVRI-0001/2010_H9N2
HM855268_A/chicken/Iran/RZ75/2009_H9N2
CY078501_A/mallard/Interior_Alaska/6MP0991/2006_H3N2
CY043858_A/Eurasian_wigeon/Netherlands/3/2005_H9N2
HM144622_A/duck/Shantou/1648/2002_H6N2
AF156394_A/duck/Hong_Kong/Y280/97_H9N2
JX673936_A/duck/Japan/9UO025/2009_H5N2
JQ905260_A/chicken/Pakistan/MM81/2010_H9N2
A/Japan/305/1957_H2N2_1957-06-15
CY033163_A/duck/Tasmania/277/2007_H7N2
KF259589_A/silkie_chicken/Wenzhou/786/2013_H9N2
AJ574902_A/Pekin_duck/France/43/00_H6N2
EU742933_A/chicken/NY/8030-2/1997_H7N2
CY023234_A/chicken/Shantou/4101/2003_H9N2
HQ143718_A/mallard/Korea/LBM1674/2007_H6N2
KC703339_A/white_faced_whistling_duck/Colombia/1/2011_H5N2
CY077539_A/mallard/New_Zealand/449-84/2004_H3N2
CY054360_A/turkey/New_Jersey/Sg-00312/1998_H7N2
KF259511_A/chicken/Hong_Kong/YU106W/2009_H9N2
AB295604_A/duck/Pennsylvania/10218/1984_H5N2
AY768566_A/chicken/Korea/SNU1035C/00_H9N2
CY116957_A/chicken/Jena/4705/1984_H2N2
EU644489_A/chicken/Yunnan/Zhaotong07/2007_H9N2
CY098224_A/aquatic_bird/Korea/CN17/2009_H6N2
GU722373_A/chicken/Guangxi/44/2006_H9N2
JQ254943_A/chicken/Israel/1067/2010_H9N2
CY110100_A/duck/Fujian/887/2007_H6N2
FJ357093_A/guinea_fowl/OH/22911-20/1986_H5N2
GU826676_A/thick-billed_murre/Newfoundland/031/2007_H11N2
AY633278_A/mallard_duck/Alberta/321/1988_H9N2
CY039265_A/chicken/New_York/23165-9/2005_H7N2
CY031269_A/duck/Hong_Kong/702/1979-chicken_adapted_H9N2
EU753324_A/chicken/Shanghai/14/2001_H9N2
JN653644_A/chicken/Dawang/1/2011_H9N2
JQ770149_A/chicken/Zhejiang/SYP12/2011_H9N2
HM144642_A/wild_duck/Shantou/2853/2003_H6N2
CY047634_A/mallard/Quebec/11121/2006_H3N2
AY664702_A/chicken/HongKong/CSW304/03_H9N2
CY095333_A/ring-necked_duck/Ontario/15530/2005_H3N2
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
CY054545_A/mallard/Minnesota/Sg-00810/2008_H6N2
KC758057_A/chicken/Bangladesh/8413/2010_H9N2
39508_A/mallard/Sweden/70/2002_H2N3
CY145753_A/mallard/New_Jersey/Sg-00888/2008_H3N2
CY037041_A/duck/New_York/88291-12/2005_H7N2
CY130455_A/mallard/Interior_Alaska/10BM02980R0/2010_H9N2
KF188376_A/quail/United_Arab_Emirates/1819/2006_H9N2
CY139675_A/mallard/Minnesota/355779/2000_H5N2
CY096615_A/mallard/Missouri/303/2006_H6N2
CY094671_A/mallard/California/5192/2009_H4N2
CY080417_A/mallard/France/090360/2009_H9N2
KC768047_A/duck/Shanghai/C164/2009_H9N2
39504_A/mallard/Sweden/30/2002_H2N5
CY116885_A/mallard/Potsdam/179/1983_H2N2
39498_A/mallard/Sweden/88/2002_H2N1
EF626677_A/chicken/Xuchang/A1/2000_H9N2
CY116909_A/chicken/Connecticut/13657/1990_H2N2
GQ923223_A/mallard/Indiana/465297-2/2006_H5N2
CY034344_A/chicken/New_York/63806-12/2005_H7N2
JN087186_A/duck/Korea/U14-2/2007_H3N2
EU429732_A/duck/Eastern_China/160/2003_H3N2
KC757874_A/chicken/Bangladesh/11315/2011_H9N2
GU247937_A/chicken/Korea/580/2006_H9N2
GU052749_A/chicken/Pennsylvania/10210/1986_H5N2
CY054405_A/avian/New_York/Sg-00360/2001_H7N2
A/Rockville_Illinois/5-CA/1957_H2N2_1957-06-15
CY138139_A/lesser_black-backed_gull/Iceland/145/2010_H11N2
JN653651_A/quail/Wuxi/7/2010_H9N2
AF222653_A/Pigeon/Hong_Kong/FY6/99_H9N2
CY146678_A/duck/Hunan/S4124/2011_H5N2
JX566178_A/mallard/Sweden/99821/2009_H6N2
AB701299_A/duck/Mongolia/OIE-7799/2011_H3N2
KF188261_A/white_bellied_bustard/United_Arab_Emirates/997/2005_H9N2
CY054353_A/chicken/New_York/Sg-00305/1998_H7N2
CY136664_A/mallard/Alberta/195/1987_H6N2
EU216104_A/chicken/Yunnan/Baoshan2/2007_H9N2
CY087173_A/chicken/Tibet/S1/2009_H9N2
EU301297_A/chicken/Korea/LPM61/2005_H3N2
KF188336_A/chicken/Hong_Kong/NT10/2011_H9N2
AB450444_A/duck/Hokkaido/W87/2007_H10N2
KF188354_A/chicken/Dubai/339/2001_H9N2
AY785755_A/chicken/Iran/261/01_H9N2
KF188396_A/chicken/Korea/S26/2004_H9N2
CY005508_A/pigeon/Nanchang/2-0461/2000_H9N2
EU980496_A/mallard/MD/898/2002_H5N2
FJ793382_A/chicken/Jiangsu/1/1998_H9N2
39490_A/mallard/Sweden/68597/2007_H2N2
EU216105_A/chicken/Yunnan/Yuxi1/2007_H9N2
AF508592_A/Chicken/Shijiazhuang/2/99_H9N2
GQ923551_A/quail/New_York/501360/2007_H5N2
GQ923495_A/waterfowl/Colorado/457952-2/2006_H5N2
CY117021_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
HQ143719_A/mallard/Korea/LBM1621/2007_H3N2
CY126922_A/ruddy_turnstone/Delaware_Bay/255/1991_H6N2
JX566203_A/mallard/Sweden/99887/2009_H6N2
KF013904_A/sparrow/Guangxi/GXs-1/2012_H1N2
39216_A/sanderling/New_Jersey/756/1986_H2N7
A/Albany/1/1960_H2N2_1960-07-01
GU050252_A/mallard/Washington/456273-3/2006_H5N2
CY110158_A/duck/Shantou/1025/2006_H6N2
CY077128_A/ruddy_turnstone/Delaware/293/2006_H6N2
JN653646_A/chicken/Anhui/10/2009_H9N2
KF259484_A/chicken/Hong_Kong/TP178/2007_H9N2
CY121929_A/mallard/Sweden/58112/2006_H2N2
GU361242_A/aquatic_bird/Korea/w132/2006_H5N2
CY031285_A/duck/Hong_Kong/702/1979-quail_adapted_H9N2
EU753316_A/chicken/Shanghai/12/2001_H9N2
CY031773_A/chicken/New_York/42217/2005_H7N2
CY110935_A/duck/Taiwan/DV30-2/2005_H5N2
A/Albany/6/1967_H2N2_1967-07-01
HM144597_A/duck/Shantou/5540/2001_H6N2
CY028582_A/chicken/New_York/8391-2/2006_H7N2
GQ923311_A/mallard/Kentucky/472048-2/2006_H5N2
EU678376_A/chicken/Iran/L248/2003_H9N2
CY127546_A/shorebird/Delaware_Bay/216/1999_H11N2
CY031030_A/duck/Italy/4609/2003_H7N2
AF523395_A/Duck/Shantou/2088/01_H9N2
DQ874395_A/chicken/Guangdong/SS/94_H9N2
HM144571_A/duck/Shantou/1655/2000_H6N2
AF508578_A/duck/Germany/113/1995_H9N2
KF259546_A/chicken/Hong_Kong/FY6W/2012_H9N2
CY133903_A/northern_shoveler/California/2810/2011_H11N2
EU301289_A/duck/Korea/LPM22/2005_H3N2
CY094663_A/mallard/California/5174/2009_H5N2
KC342617_A/mallard/Sweden/79259/2008_H11N2
HM144609_A/goose/Shantou/756/2002_H6N2
EF492282_A/turkey/Israel/747/2005_H9N2
GU086248_A/duck/Korea/A14/2008_H5N2
FR873768_A/Teal/Norway/10_1037/2010_H3N2
CY076923_A/mallard/Netherlands/7/2007_H4N2
CY014560_A/mallard_duck/Alberta/205/1978_H6N2
CY095500_A/American_black_duck/Newfoundland_and_Labrador/26553/2007_H3N2
CY023298_A/chicken/Shantou/1138/2004_H9N2
GQ923255_A/avian/Missouri/466554-6/2006_H5N2
CY054312_A/turkey/New_York/Sg-00263/1995_H7N2
CY109692_A/duck/Jiangxi/4981/2007_H6N2
KF259585_A/chicken/Wenzhou/620/2013_H9N2
CY034288_A/duck/New_York/22067-11/2005_H7N2
HQ425335_A/duck/Fujian/FQ107/2007_H9N2
EU743094_A/chicken/Pennsylvania/13609/1993_H5N2
EU909872_A/chicken/California/B31/2005_H6N2
DQ116070_A/turkey/Beit_Herut/1267/2003_H9N2
39140_A/duck/Hong_Kong/273/1978_H2N2
CY020807_A/mallard/Ohio/686/2002_H4N2
CY031733_A/quail/New_York/30732-12/2005_H7N2
AB765634_A/duck/Vietnam/OIE-2530/2011_H4N2
FJ793294_A/duck/Jiangsu/9/2004_H9N2
CY038396_A/chicken/Pakistan/UDL-01/2007_H9N2
GU247935_A/chicken/Korea/168/2006_H9N2
CY054309_A/duck/New_York/Sg-00259/1994_H7N2
CY038476_A/chicken/Pakistan/UDL-03/2008_H9N2
JF965311_A/duck/Eastern_China/41/2007_H6N2
CY054469_A/avian/New_York/Sg-00424/2004_H2N2
JQ770151_A/chicken/Guangdong/LJT12/2011_H9N2
GU361244_A/aquatic_bird/Korea/w163/2007_H5N2
GU050107_A/Canada_goose/Colorado/473047-2/2006_H5N2
HM370119_A/duck/Eastern_China/j92/2009_H3N2
GQ923431_A/duck/Pennsylvania/446080-7/2006_H5N2
HM144664_A/duck/Shantou/3324/2005_H6N2
EU429781_A/duck/Eastern_China/03/2005_H3N2
EF155074_A/quail/Shantou/5663/2001_H9N2
KF259570_A/chicken/Rizhao/85/2013_H9N2
EF592497_A/mallard/SanJiang/151/2006_H6N2
DQ251448_A/duck/Denmark/65047/04_H5N2
AY768563_A/chicken/Korea/SNU0091/00_H9N2
JN869532_A/chicken/Jiangsu/Q3/2010_H9N2
JQ356877_A/chicken/Zhejiang/611/2011_H9N2
39494_A/northern_shoveler/Georgia/1/2010_H2N3
CY102478_A/shorebird/Delaware_Bay/206/1999_H3N2
FJ384745_A/chicken/Jiangsu/7/2002_H9N2
KF188310_A/chicken/Korea/S23/2004_H9N2
EF155112_A/quail/Shantou/7397/2004_H9N2
AY330338_A/duck/Hokkaido/49/98_H9N2
CY079454_A/American_black_duck/Illinois/08OS2688/2008_H5N2
KF259576_A/chicken/Rizhao/853/2013_H9N2
EU429730_A/duck/Eastern_China/48/2002_H11N2
FN773067_A/Teal/Norway/10_993/2007_H1N2
JX566188_A/mallard/Sweden/99846/2009_H11N2
GU052345_A/chicken/Guatemala/270475-4/2003_H4N2
JF965307_A/duck/Eastern_China/31/2004_H6N2
GU186454_A/duck/LA/32M/1987_H6N2
GU722374_A/chicken/Guangxi/101/2006_H9N2
GU050191_A/mallard/NV/449567-1/2006_H5N2
KC492392_A/American_black_duck/Newfoundland/GR256/2011_H3N2
39188_A/mallard/Ontario/56/1976_H2N3
GQ923375_A/waterfowl/Colorado/476466-2/2007_H5N2
GU722378_A/sparrow/Guangxi/47/2006_H9N2
KF188279_A/shorebird/Delaware_Bay/286/2003_H9N2
EF063517_A/quail/Dubai/301/2000_H9N2
CY031749_A/chicken/New_York/31621-9/2005_H7N2
KF259466_A/chicken/Hong_Kong/WF163/2005_H9N2
EF155068_A/quail/Shantou/1912/2001_H9N2
CY141067_A/blue-winged_teal/Texas/AI09-6182/2009_H6N2
39138_A/mallard/Potsdam/178-6/1983_H2N2
CY037065_A/Guinea_fowl/New_York/98616-3/2005_H7N2
HM144614_A/duck/Shantou/1211/2002_H6N2
AY254112_A/chicken/NJ/16224-6/1999_H7N2
EU909876_A/chicken/California/B12/2005_H6N2
GQ373118_A/chicken/Shandong/1231/2008_H9N2
KC757822_A/chicken/Bangladesh/13916/2011_H9N2
HQ541743_A/herring_gull/Atyrau/2186/2007_H11N2
AF536717_A/chicken/Liaoning/99_H9N2
KC785046_A/duck/Taiwan/DV1237/2009_H5N2
KF259492_A/silkie_chicken/Hong_Kong/FY49W/2007_H9N2
AY633294_A/mallard/Alberta/11/1991_H9N2
GU053476_A/mallard/Maryland/345/2002_H5N2
GU361234_A/aquatic_bird/Korea/w79/2005_H5N2
39147_A/chicken/New_York/29878/1991_H2N2
AB294214_A/duck/Hong_Kong/960/1980_H6N2
FJ499464_A/chicken/Hebei/4/2008_H9N2
CY005577_A/duck/Hong_Kong/342/78_H5N2
GU122057_A/Pekin_duck/Korea/LBM186/2007_H9N2
CY134175_A/mallard/California/2571P/2011_H11N2
HQ143709_A/guinea_fowl/Korea/LBM1259/2006_H9N2
KF259472_A/chicken/Hong_Kong/NT406/2006_H9N2
CY023138_A/chicken/Shantou/2204/2002_H9N2
GQ923487_A/mallard/Washington/456277-2/2006_H5N2
EU644488_A/goose/Yunnan/wenshan09/07_H9N2
CY146662_A/duck/Hunan/S4111/2011_H9N2
JX826513_A/turkey/Italy/12vir6607-9/2012_H5N2
CY043866_A/gadwall/Netherlands/1/2006_H9N2
CY136648_A/coot/Alberta/134/1987_H6N2
JX566225_A/mallard/Sweden/100559/2009_H6N2
GU052781_A/chicken/Florida/27716-2/1986_H5N2
39149_A/chicken/Jena/4705/1984_H2N2
A/Albany/1/1968_H2N2_1968-07-01
39218_A/shorebird/New_Jersey/845/1986_H2N7
HM144620_A/wild_duck/Shantou/1494/2002_H6N2
CY109708_A/duck/Jiangxi/7348/2007_H6N2
CY054474_A/chicken/New_Jersey/Sg-00429/2004_H7N2
CY012834_A/pintail/Ohio/294/1988_H6N2
CY054475_A/chicken/New_Jersey/Sg-00431/2004_H7N2
HM144673_A/duck/Shantou/13468/2005_H6N2
HM144686_A/mallard/Jiangxi/12147/2005_H6N2
CY097178_A/mallard/Illinois/3974/2009_H5N2
JX566201_A/mallard/Sweden/99885/2009_H11N2
CY076255_A/northern_shoveler/Washington/44249-645/2006_H5N2
EU346939_A/chicken/Tianjin/B1/2004_H9N2
CY043914_A/shorebird/Delaware/249/2006_H9N2
KF013920_A/duck/Guangxi/GXd-1/2011_H1N2
AF508579_A/chicken/Iran/11T/99_H9N2
CY110674_A/duck/Fujian/861/2007_H6N2
CY094985_A/chicken/New_York/23164-4/2005_H7N2
CY127897_A/shorebird/Delaware_Bay/707/2009_H6N2
39489_A/mallard/Sweden/68735/2007_H2N2
39139_A/mallard/Potsdam/179/1983_H2N2
DQ256385_A/parrot/CA/6032/04_H5N2
GU361235_A/aquatic_bird/Korea/w81/2005_H5N2
EF462508_A/chicken/Maale_HaHamisha/90658/2000_H9N2
AF222659_A/Quail/Hong_Kong/NT28/99_H9N2
39194_A/mallard/Alberta/202/1980_H2N3
AB485601_A/duck/Hokkaido/238/2008_H9N2
EU429741_A/duck/Eastern_China/74/2006_H6N2
HM144616_A/duck/Shantou/1217/2002_H6N2
CY145673_A/ruddy_turnstone/New_Jersey/Sg-00555/2008_H3N2
CY020839_A/mallard/Ohio/653/2002_H6N2
HM144687_A/duck/Fujian/420/2005_H6N2
KF188332_A/turkey/California/1054T/1985_H9N2
HQ221660_A/chicken/Korea/HC09/2009_H9N2
HM144672_A/duck/Shantou/13145/2005_H6N2
39488_A/mallard/Sweden/58451/2006_H2N2
HM165465_A/chicken/Iran/772/1999_H9N2
GQ335508_A/chicken/Shanghai/Y2/2007_H9N2
JF965316_A/duck/Eastern_China/53/2002_H6N2
FJ464617_A/avian/Israel/313/2008_H9N2
KC209497_A/wild_bird/Korea/8G39/2005_H9N2
AY254128_A/chicken/New_York/6777-3/1997_H7N2
CY117053_A/chicken/New_Jersey/13839-17/1995_H2N2
GQ373115_A/chicken/Beijing/20/2006_H9N2
HM144612_A/goose/Shantou/879/2002_H6N2
CY121953_A/mallard/Sweden/68597/2007_H2N2
AY862631_A/chicken/Korea/S4/2003_H9N2
GU071971_A/chicken/Iran/RZ37/2008_H9N2
EU050086_A/chicken/Shantou/2197/2001_H6N2
39215_A/mallard/Alberta/419/2009_H2N3
CY004196_A/blue-winged_teal/ALB/69/1985_H6N2
KF259535_A/chicken/Hong_Kong/NT180W/2011_H9N2
GU186448_A/ruddy_turnstone/DE/85/2003_H5N2
CY054434_A/avian/New_York/Sg-00389/2002_H7N2
CY139329_A/American_black_duck/New_Brunswick/00867/2010_H5N2
AB275663_A/chicken/Ibaraki/17/2006_H5N2
A/Albany/9/1967_H2N2_1967-07-01
HM370128_A/duck/Yangzhou/1/2009_H3N2
AY862644_A/dove/Korea/S11/2003_H3N2
AY422022_A/duck/Hokkaido/95/01_H2N2
HM144629_A/duck/Shantou/2471/2002_H6N2
DQ997506_A/chicken/Beijing/ne/1999_H9N2
AY262367_A/chicken/Hebei/1/01_H9N2
GQ257383_A/ruddy_turnstone/New_Jersey/563/2006_H7N2
AB753210_A/Japanese_Quail/Vietnam/7/2009_H9N2
AY180815_A/Chicken/Nanchang/4-010/2000_H9N2
CY046126_A/chicken/France/03426/2003_H5N2
AY180826_A/Pigeon/Nanchang/11-145/2000_H9N2
JQ405084_A/chicken/Guangdong/YBS10/2011_H9N2
DQ226134_A/Ck/HK/YU463/2003_H9N2
KC492416_A/American_black_duck/Newfoundland/GR490/2011_H3N2
DQ376721_A/duck/Kingmen/E322/04_H6N2
CY005446_A/chicken/Nanchang/3-120/2001_H3N2
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
A/Tashkent/1046/1967_H2N2_1967-07-01
EU346940_A/chicken/Jiangsu/L2/2005_H9N2
CY031078_A/chicken/New_York/23165-6/2005_H7N2
JN087022_A/duck/Korea/KJ/2003_H3N2
GQ923215_A/mallard/Minnesota/464334/2006_H5N2
CY127383_A/shorebird/Delaware_Bay/91/1996_H11N2
HM370051_A/chicken/Uchal/8286/2006_H9N2
KF259584_A/chicken/Wenzhou/594/2013_H9N2
DQ432693_A/chicken/Taiwan/CE9/2004_N2
CY127656_A/shorebird/Delaware_Bay/124/2001_H6N2
EU980525_A/ruddy_turnstone/DE/313/2003_H5N2
GQ923439_A/white_front_goose/Alaska/446843/2006_H5N2
A/Potsdam/2/1965_H2N2_1965-07-01
39162_A/mallard/Berlin/452-6/1980_H2N3
39146_A/chicken/Pennsylvania/24825/1991_H2N2
JN653641_A/pigeon/Xuzhou/1/2011_H9N2
CY038468_A/chicken/Pakistan/UDL-02/2008_H9N2
CY109276_A/duck/Guangxi/3574/2006_H6N2
DQ226133_A/SCk/HK/WF285/2003_H9N2
CY116965_A/chicken/Jena/4836/1983_H2N2
CY134393_A/northern_pintail/California/2548/2010_H11N2
CY097020_A/blue-winged_teal/Wisconsin/2713/2009_H4N2
KC757964_A/chicken/Bangladesh/2075/2009_H9N2
CY053823_A/pekin_duck/California/P30/2006_H4N2
GU050289_A/avian/Saudi_Arabia/910135/2006_H9N2
AF474047_A/chicken/California/9174/2001_H6N2
AB472020_A/duck/Chiba/5/2007_H6N2
DQ104703_A/duck/Malaysia/F118-08-04/2004_H5N2
KC703331_A/black_bellied_whistling_duck/Colombia/1/2011_H5N2
HM214625_A/common_teal/Shanghai/37T/2007_H9N2
AY664701_A/chicken/HongKong/CSW291/03_H9N2
AF474040_A/chicken/California/465/2000_H6N2
EU050162_A/quail/Shantou/4106/2005_H6N2
HM144628_A/duck/Shantou/2450/2002_H6N2
AF536714_A/Chicken/Hebei/2/98_H9N2
KF188267_A/duck/Hong_Kong/Y439/1997_H9N2
CY054356_A/chicken/New_York/Sg-00308/1998_H7N2
FJ793310_A/chicken/Anhui/1/1998_H9N2
CY023202_A/chicken/Shantou/1689/2003_H9N2
KF259467_A/chicken/Hong_Kong/WF204/2005_H9N2
AF222655_A/Quail/Hong_Kong/SSP10/99_H9N2
CY054359_A/chicken/New_Jersey/Sg-00311/1998_H7N2
CY054483_A/chicken/New_Jersey/Sg-00439/2005_H7N2
CY110384_A/duck/Shantou/14621/2006_H6N2
EU301275_A/aquatic_bird/Korea/JN-2/2006_H3N2
CY054425_A/chicken/New_Jersey/Sg-00380/2001_H7N2
AY497128_A/chicken/Hidalgo/232/94__H5N2
GQ414912_A/duck/Korea/A121/2009_H6N2
AB812745_A/duck/Hokkaido/WZ68/2012_H13N2
FJ520152_A/northern_pintail/California/44249-053/2006_H5N2
CY039369_A/mallard/New_Zealand/479-8/2005_H6N2
EU743503_A/mallard/Minnesota/290/1999_H3N2
GQ202037_A/chicken/Hebei/Y2/2009_H9N2
AB618153_A/duck/Vietnam/OIE-4033/2010_H6N2
CY109396_A/duck/Shantou/4026/2006_H6N2
JQ770146_A/chicken/Guangdong/ZW12/2011_H9N2
CY077144_A/sanderling/Delaware/449/2006_H9N2
HM144665_A/duck/Shantou/4617/2005_H6N2
KF259485_A/chicken/Hong_Kong/WF4/2007_H9N2
CY121977_A/mallard/Netherlands/14/2007_H2N2
CY054313_A/chicken/New_Jersey/Sg-00264/1995_H2N2
HM144581_A/wild_duck/Shantou/2026/2001_H6N2
KF259473_A/chicken/Hong_Kong/SF379/2006_H9N2
CY097472_A/blue-winged_teal/Wisconsin/2665/2009_H4N2
AY497125_A/chicken/Puebla/28159-474/1995_H5N2
EF155077_A/quail/Shantou/365/2002_H9N2
EF155114_A/quail/Shantou/299/2005_H9N2
HM144677_A/duck/Shantou/17232/2005_H6N2
CY054395_A/avian/New_York/Sg-00350/2000_H7N2
CY097632_A/northern_shoveler/Missouri/298/2009_H9N2
FJ534549_A/chicken/Hebei/C4/2008_H9N2
CY035996_A/Guinea_fowl/New_York/19495-6/2006_H7N2
EF155056_A/quail/Shantou/1318/2000_H9N2
39525_A/mallard/Sweden/93/2005_H2N3
DQ299863_A/duck/Korea/S23/04_H9N2
EF155069_A/quail/Shantou/2111/2001_H9N2
JX570856_A/little_grebe/Xianghai/429/2011_H5N2
JN653643_A/chicken/Jiawang/2/2011_H9N2
AY300944_A/duck/NY/191255-79/02_H5N2
CY110336_A/duck/Shantou/9689/2006_H6N2
CY127833_A/shorebird/Delaware_Bay/604/2008_H6N2
FJ464625_A/chicken/Israel/933/2007_H9N2
DQ017487_A/mallard/Postdam/178-4/1983_H2N2
GQ117243_A/duck/New_York/489761/2007_H5N2
CY144509_A/ruddy_turnstone/Delaware/AI03-371/2003_H5N2
EF492292_A/chicken/Israel/1304/2003_H9N2
CY084428_A/snipe/France/100212i/2010_H5N2
KF259562_A/chicken/Wenzhou/253/2013_H9N2
CY004785_A/mallard_duck/Alberta/354/1978_H4N2
EF492274_A/chicken/Israel/29/2005_H9N2
CY140585_A/mallard/Minnesota/Sg-01040/2008_H3N2
FJ357840_A/chicken/Iran/16/2000_H9N2
HM165466_A/chicken/Iran/584/2000_H9N2
CY054482_A/chicken/New_York/Sg-00438/2005_H7N2
EU742963_A/chicken/PA/19241/1997_H7N2
CY049774_A/garganey/Altai/1213/2007_H5N2
KC555102_A/pheasant/United_Arab_Emirates/D1307.B/2011_H9N2
FJ517302_A/mallard/Minnesota/371/1998_H4N2
GQ373117_A/chicken/Beijing/1/2006_H9N2
CY045345_A/northern_shoveler/California/K138/2005_H6N2
DQ080994_A/duck/Yangzhou/906/2002_H11N2
AB275653_A/chicken/Ibaraki/6/2005_H5N2
DQ681217_A/duck/Xuzhou/05/2001_H9N2
AB735625_A/chicken/Vietnam/OIE-1611/2012_H9N2
JF519780_A/chicken/Shanghai/Q0712/2007_H9N2
AB618169_A/duck/Vietnam/OIE-4039/2010_H6N2
HM144679_A/duck/Shantou/22596/2005_H6N2
JQ770150_A/chicken/Guangdong/LWZ11/2011_H9N2
CY015075_A/chicken/Pennsylvania/1/1983_H5N2
KF259583_A/chicken/Wenzhou/618/2013_H9N2
JF965319_A/duck/Eastern_China/57/2003_H6N2
EU157928_A/chicken/Iran/SR110/2007_H9N2
CY004806_A/pintail_duck/ALB/599/1979_H4N2
AY768565_A/chicken/Korea/SNU0146/00_H9N2
EU678374_A/chicken/Iran/B314/2004_H9N2
CY048808_A/ruddy_turnstone/New_Jersey/Sg-00548/2008_H10N2
EU909874_A/chicken/California/B18/2005_H6N2
AF508582_A/Chicken/Korea/99029/99_H9N2
KF150636_A/chicken/Jiangsu/1001/2013_H5N2
EU743115_A/pheasant/MD/4457/1993_H5N2
CY102441_A/shorebird/Delaware_Bay/189/1999_H3N2
CY141170_A/mallard/Minnesota/AI08-3881/2008_H2N2
CY094599_A/mallard/California/5250/2009_H5N2
AY254126_A/chicken/New_York/4447-7/1994_H7N2
HM193635_A/mallard/Alaska/44185-067/2006_H3N2
CY078315_A/green-winged_teal/Minnesota/Sg-00199/2007_H6N2
CY132691_A/mallard/Wisconsin/10OS1604/2010_H5N2
EF155064_A/quail/Shantou/1242/2001_H9N2
GQ373112_A/chicken/Hebei/C6/2007_H9N2
KC986292_A/chicken/Bangladesh/VP01/2006_H9N2
CY127271_A/ruddy_turnstone/Delaware_Bay/237/1995_H11N2
CY109420_A/duck/Shantou/15808/2006_H6N2
DQ064416_A/chicken/Guangdong/6/97_H9N2
EF462521_A/turkey/Tzur_Moshe/1565/2004_H9N2
CY023210_A/chicken/Shantou/2686/2003_H9N2
GQ117147_A/duck/New_York/465571/2006_H5N2
EF155116_A/quail/Shantou/2200/2005_H9N2
FJ793438_A/chicken/Shandong/1/1999_H9N2
CY126378_A/pintail/Alberta/314/1986_H6N2
JQ254949_A/chicken/Israel/1184/2010_H9N2
AB507266_A/chicken/Taiwan/A703-1/2008_H5N2
FJ520159_A/northern_pintail/California/44290-230/2007_H5N2
CY068653_A/chicken/Orissa/2317/2004_H9N2
39204_A/mallard/Alberta/856/1984_H2N3
JF795072_A/chicken/Shandong/03/2010_H9N2
CY042075_A/mallard_duck/Minnesota/Sg-00107/2007_H6N2
JQ952595_A/chicken/Tunisia/848/2011_H9N2
EF492295_A/chicken/Israel/1475/2003_H9N2
39530_A/mallard/Netherlands/12/1999_H2N9
CY034840_A/chicken/New_York/10508/2005_H7N2
JF323008_A/chicken/Tunisia/12/2010_H9N2
CY079648_A/northern_shoveler/Interior_Alaska/8BM3470/2008_H9N2
AB516415_A/northern_pintail/Akita/1256/2007_H5N2
JF965303_A/chicken/Eastern_China/44/2007_H6N2
KF259547_A/chicken/Hong_Kong/YO6/2012_H9N2
CY097480_A/mallard/Wisconsin/2719/2009_H4N2
CY014617_A/duck/Hong_Kong/d134/1977_H6N2
HM144643_A/wild_duck/Shantou/3155/2003_H6N2
AB256676_A/chicken/Yokohama/aq55/2001_H9N2
JX081174_A/tundra_swan/Alaska/44049-099/2006_H5N2
AF536718_A/Chicken/Shandong/98_H9N2
DQ064417_A/chicken/Guangxi/10/99_H9N2
GU053491_A/mallard/Maryland/786/2002_H5N2
KF259542_A/chicken/Hong_Kong/YO173W/2011_H9N2
CY042163_A/mallard/Minnesota/Sg-00187/2007_H11N2
CY076931_A/mallard/Sweden/74/2003_H5N2
EF492285_A/turkey/Israel/810/2001_H9N2
CY077687_A/duck/Victoria/26/1981_H5N2
CY076271_A/northern_shoveler/Washington/44249-675/2006_H10N2
AY862640_A/duck/Korea/S7/03_H3N2
39207_A/pintail/Alberta/22/1997_H2N9
JQ254939_A/turkey/Israel/311/2009_H9N2
KC895689_A/common_murre/Newfoundland/AB364/2011_H1N2
GU052789_A/chicken/Pennsylvania/21525/1983_H5N2
CY031645_A/chicken/New_York/22067-12/2005_H7N2
HM214626_A/common_teal/Shanghai/40T/2007_H9N2
CY054429_A/chicken/New_York/Sg-00384/2001_H7N2
EU429728_A/duck/Eastern_China/01/2001_H5N2
JN087106_A/duck/Korea/U1-4/2007_H3N2
CY054394_A/avian/New_York/Sg-00349/2000_H7N2
KF259495_A/chicken/Hong_Kong/FY85/2008_H9N2
KF259569_A/chicken/Rizhao/55/2013_H9N2
DQ116086_A/turkey/Qevuzat_Yavne/1242/2003_H9N2
CY076183_A/mallard/Washington/44242-124/2006_H3N2
EF155072_A/quail/Shantou/4641/2001_H9N2
HM144662_A/duck/Shantou/924/2005_H6N2
AF457694_A/chicken/California/465/2000_H6N2
CY054530_A/mallard/Minnesota/Sg-00778/2008_H6N2
EU735812_A/chicken/PA/298101-4/2004_H2N2
GU071969_A/chicken/Iran/RZ28/2008_H9N2
EF492293_A/chicken/Israel/1376/2003_H9N2
CY116725_A/Peking_duck/Wagun/1827-6/1984_H11N2
KC162235_A/baikal_teal/Xianghai/421/2011_H9N2
AB745486_A/duck/Mongolia/301/2001_H3N2
KF259479_A/chicken/Hong_Kong/HH45/2007_H9N2
HQ244432_A/mallard/Czech_Republic/15902-17K/2009_H6N2
AB275659_A/chicken/Ibaraki/13/2005_H5N2
CY127343_A/shorebird/Delaware_Bay/29/1996_H11N2
CY042213_A/green-winged_teal/Minnesota/Sg-00222/2007_H6N2
EU216098_A/chicken/Yunnan/Diqing/2006_H9N2
KF188368_A/chicken/Hong_Kong/G9/1997_H9N2
JQ990146_A/parrot/Guangdong/258/2004_H5N2
HM144567_A/duck/Shantou/259/2000_H6N2
EU429743_A/duck/Eastern_China/262/2002_H6N2
KF188255_A/quail/United_Arab_Emirates/1136/2005_H9N2
EU429744_A/duck/Eastern_China/264/2002_H5N2
EF620902_A/Korea/KBNP-0028/2000_H9N2
CY022767_A/chukar/New_York/11653-1/2005_H7N2
AB593441_A/Muscovy_duck/Vietnam/G33/2007_H6N2
AF156391_A/Chicken/Hong_Kong/G9/97_H9N2
EU742928_A/chicken/PA/7777-1/1997_H7N2
EU742622_A/ruddy_turnstone/DE/371/2003_H5N2
CY011114_A/mallard/Maryland/881/2002_H6N2
39535_A/mallard/Netherlands/29/2010_H2N3
EU301302_A/duck/Korea/LPM91/2006_H3N2
AY180821_A/wild_duck/Nanchang/2-0480/2000_H9N2
CY054326_A/chicken/New_York/Sg-00277/1995_H7N2
JX566200_A/mallard/Sweden/99883/2009_H6N2
CY126363_A/mallard/Alberta/311/1986_H6N2
EU742943_A/chicken/PA/11767/1997_H7N2
AB546164_A/pintail/Akita/1265/2008_H1N2
HM144615_A/duck/Shantou/1215/2002_H6N2
JX566208_A/mallard/Sweden/99934/2009_H6N2
EF155115_A/quail/Shantou/493/2005_H9N2
KF259494_A/silkie_chicken/Hong_Kong/YU335/2007_H9N2
GU049890_A/duck/New_York/440410/2006_H5N2
EU743060_A/chicken/Florida/22780-2/88_H5N2
KF188326_A/chicken/Pakistan/NARC-1617/2005_H9N2
GU247946_A/chicken/Korea/121/2007_H9N2
KF259503_A/chukkar/Hong_Kong/CSW948/2008_H9N2
CY054471_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
AB725335_A/duck/Vietnam/OIE-3344/2011_H6N2
DQ064430_A/chicken/Shandong/6/96_H9N2
CY133195_A/mallard/Wisconsin/10OS2900/2010_H3N2
39199_A/mallard/Alberta/558/1980_H2N3
CY109356_A/duck/Shantou/8/2006_H6N2
CY038436_A/chicken/Pakistan/UDL-02/2006_H9N2
FJ610103_A/chicken/Mexico/31381-2/1994_H5N2
KF188259_A/white_bellied_bustard/United_Arab_Emirates/1019/2005_H9N2
EF155089_A/quail/Shantou/1140/2003_H9N2
CY110114_A/duck/Fujian/2305/2007_H6N2
AB638325_A/duck/Vietnam/OIE-2592/2009_H9N2
CY127179_A/herring_gull/Delaware_Bay/106/1995_H11N2
AY779256_A/turkey/Minnesota/764-2/03_H3N2
CY109316_A/duck/Hunan/2110/2006_H6N2
CY041436_A/sanderling/Delaware/482/2006_H9N2
AY779255_A/turkey/North_Carolina/12344/03_H3N2
AY862638_A/chicken/Korea/S18/03_H9N2
JN683631_A/turkey/Ontario/FAV-9/2011_H3N2
CY116933_A/chicken/Pennsylvania/24825/1991_H2N2
JX081175_A/tundra_swan/Alaska/44049-168/2006_H5N2
39182_A/duck/Pennsylvania/9411697/1996_H2N3
KF259514_A/chicken/Hong_Kong/FL96/2010_H9N2
CY054489.1_A/mallard/Minnesota/Sg-00692/2008_H2N3
KF188346_A/chicken/Korea/25232-MS96CE6/1996_H9N2
CY133252_A/mallard/Wisconsin/10OS3066/2010_H6N2
CY054376_A/avian/New_York/Sg-00331/1999_H7N2
CY054379_A/chicken/New_Jersey/Sg-00334/1999_H7N2
CY022831_A/chicken/New_York/21211-2/2005_H7N2
JX081143_A/emperor_goose/Alaska/44297-269/2007_H2N2
A/Netherlands/65/1963_H2N2_1963-01-24
CY033315_A/quail/New_York/63806-13/2005_H7N2
CY036004_A/Muscovy_duck/New_York/19495-7/2006_H7N2
HM214623_A/spot-billed_duck/Shanghai/22T/2007_H9N2
CY140633_A/green-winged_teal/Minnesota/Sg-01073/2008_H6N2
CY110196_A/duck/Shantou/4110/2006_H6N2
EU912508_A/duck/Korea/S71/2007_H3N2
JQ901675_A/mallard/Jiangxi/38/2011_H9N2
CY054458_A/avian/New_York/Sg-00413/2003_H7N2
GQ247852_A/turkey/Canada/1965_H6N2
CY109308_A/duck/Guizhou/2773/2006_H6N2
EU050126_A/guinea_fowl/Shantou/2418/2004_H6N2
CY126802_A/blue-winged_teal/Alberta/599/1986_H6N2
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
EU429738_A/duck/Eastern_China/875/2003_H3N2
CY038420_A/chicken/Pakistan/UDL-02/2005_H9N2
AY785754_A/chicken/Iran/327/2000_H9N2
KF259488_A/pigeon/Hong_Kong/WF255/2007_H9N2
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
KF259490_A/pheasant/Hong_Kong/HH185/2007_H9N2
CY097328_A/mallard/Wisconsin/2549/2009_H3N2
KF188324_A/chicken/Shantou/22116/2005_H9N2
EF063519_A/quail/Dubai/303/2000_H9N2
CY054383_A/avian/New_York/Sg-00338/1999_H7N2
CY127519_A/shorebird/Delaware_Bay/182/1999_H11N2
AY254132_A/chicken/PA/9701527/97_H7N2
KC342595_A/mallard/Sweden/4665/2004_H5N2
EF078977_A/chicken/Iran/NGV-1/06_H9N2
CY144246_A/ruddy_turnstone/New_Jersey/828212/2001_H5N2
HM144584_A/duck/Shantou/2444/2001_H6N2
A/Netherlands/056H1/1960_H2N2_1960-02-02
CY136688_A/mallard/Alberta/230/1987_H6N2
DQ116059_A/turkey/Mishmar_Hasharon/619/2002_H9N2
AF098559_A/chicken/Queretaro/14588-19/1994_H5N2
EU909863_A/duck/California/B45/2005_H6N2
CY093880_A/green-winged_teal/California/7972/2008_H6N2
JQ916912_A/chicken/Egypt/115607V/2011_H9N2
JF519782_A/chicken/Shanghai/Q0801-2/2008_H9N2
JN575030_A/avian/Israel/320/2001_H6N2
EF044307_A/chicken/Iran/ZMT-101/1998_H9N2
EU346935_A/chicken/Beijing/L1/2005_H9N2
KF259478_A/silkie_chicken/Hong_Kong/SF202/2006_H9N2
CY109244_A/duck/Guangxi/1248/2006_H6N2
GU122066_A/mallard_duck/Korea/LBM188/2008_H4N2
EU743073_A/turkey/Minnesota/40550/1987_H5N2
EU086307_A/bird/Guangxi/H1/2006_H9N2
GU050199_A/mallard/NV/449567-2/2006_H5N2
CY110004_A/duck/Shantou/14665/2006_H6N2
JX456189_A/chicken/Iran/SS7/2011_H9N2
AY180819_A/Duck/Nanchang/1-0070/2000_H9N2
CY146515_A/mallard/Arkansas/AI09-5649/2009_H9N2
CY022815_A/chicken/New_York/16326-5/2005_H7N2
CY054329_A/chicken/New_York/Sg-00281/1996_H7N2
CY110030_A/duck/Shantou/17154/2006_H6N2
CY021511_A/quail/Italy/4610/2003_H7N2
HM751156_A/chicken/Shandong/PD/2009_H9N2
EF155110_A/quail/Shantou/6648/2004_H9N2
CY133507_A/mallard/Illinois/10OS4130/2010_H11N2
HQ143713_A/duck/Korea/D42/2007_H3N2
CY094591_A/mallard/California/5222/2009_H5N2
CY060325_A/mallard/Sweden/55/2002_H11N2
CY004020_A/mallard_duck/ALB/280/1978_H6N2
DQ226136_A/SCk/HK/YU663/2003_H9N2
CY054317_A/chicken/New_Jersey/Sg-00268/1995_H2N2
EU429722_A/duck/Eastern_China/06/2000_H5N2
CY033446_A/American_green-winged_teal/California/HKWF609/2007_H5N2
EU050084_A/quail/Shantou/2185/2000_H6N2
CY076631_A/mallard/Washington/44338-120/2007_H6N2
CY116877_A/mallard/Potsdam/178-6/1983_H2N2
DQ104702_A/duck_broiler/Malaysia/F189/07/04_H5N2
JX444821_A/mallard/Korea/KU683/2008_H5N2
HM144625_A/duck/Shantou/2045/2002_H6N2
CY093776_A/northern_shoveler/California/9680/2008_H6N2
CY023146_A/chicken/Shantou/4144/2002_H9N2
HM144601_A/goose/Shantou/106/2002_H6N2
HQ285888_A/duck/Hunan/8-19/2009_H4N2
HM370117_A/duck/Eastern_China/G43/2008_H6N2
EU050096_A/quail/Shantou/1039/2002_H6N2
CY094711_A/mallard/California/5359/2009_H5N2
AB472052_A/duck/Tsukuba/536/2006_H5N2
AB298276_A/duck/Mongolia/54/2001_H5N2
HQ143707_A/Korean_native_chicken/Korea/LBM267/2007_H9N2
CY110380_A/duck/Shantou/14587/2006_H6N2
KC895659_A/common_murre/Newfoundland/AB341/2011_H1N2
HM144618_A/duck/Shantou/1249/2002_H6N2
AB490828_A/northern_pintail/Akita/714/2006_H5N2
CY116617_A/mallard/Portugal/99002/2009_H9N2
AB638751_A/duck/Vietnam/OIE-2581/2009_H9N2
CY110102_A/duck/Fujian/1054/2007_H6N2
GQ923559_A/duck/New_York/504371/2007_H5N2
AB256724_A/chicken/Yokohama/aq135/2001_H9N2
CY133284_A/gadwall/Mississippi/10OS4531/2010_H6N2
HQ143710_A/wild_bird/Korea/8G39/2005_H9N2
GU052646_A/chicken/Texas/298313-2/2004_H5N2
KC417054_A/chicken/Shanghai/C3/2012_H9N2
FR771826_A/spur-winged_goose/Nigeria/226/2008_H5N2
CY015110_A/chicken/Pennsylvania/1370/1983_H5N2
JQ916909_A/chicken/Egypt/114922v/2011_H9N2
KC758050_A/chicken/Bangladesh/10411/2011_H9N2
DQ116082_A/turkey/Gyvat_Haim_Ehud/1544/03_H9N2
KF259520_A/chicken/Hong_Kong/YU214/2010_H9N2
CY005840_A/chicken/Chis/15224/1997_H5N2
DQ116075_A/chicken/Iarah/1376/03_H9N2
EU086239_A/chicken/Guangxi/6/2000_H9N2
GQ414923_A/duck/Korea/A65/2009_H6N2
CY054319_A/chicken/New_York/Sg-00270/1995_H7N2
CY076874_A/northern_shoveler/California/JN1447/2007_H7N2
JQ901680_A/mallard/Jiangxi/45/2011_H9N2
JF965308_A/duck/Eastern_China/38/2007_H6N2
CY023290_A/silky_chicken/Shantou/999/2004_H9N2
CY109978_A/duck/Shantou/10074/2006_H6N2
CY041276_A/Bewicks_swan/Netherlands/5/2007_H9N2
GU361264_A/aquatic_bird/Korea/w234/2007_H5N2
GQ120543_A/chicken/Israel/702/2008_H9N2
CY109920_A/duck/Guangxi/908/2007_H6N2
HM144699_A/duck/Fujian/8719/2005_H6N2
AB766241_A/chicken/Vietnam/OIE-2215/2012_H5N2
CY031261_A/duck/Hong_Kong/702/1979_H9N2
CY033299_A/chicken/New_York/37982-4/2005_H7N2
AJ574907_A/turkey/Wisconsin/1/1966_H9N2
AB618588_A/duck/Vietnam/OIE-4227/2010_H6N2
EF626683_A/chicken/Kaifeng/A1/2005_H9N2
CY054444_A/avian/New_York/Sg-00399/2003_H7N2
AF222656_A/pheasant/Hong_Kong/SSP11/99_H9N2
KC190175_A/common_coot/Republic_of_Georgia/1/2010_H6N2
FJ802403_A/duck/Thailand/AY-354/2008_H3N2
CY024836_A/chicken/New_York/21211-1/2005_H7N2
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
AY330340_A/duck/Hokkaido/13/00_H9N2
CY110929_A/chicken/Egypt/S4456B/2011_H9N2
AY254149_A/turkey/VA/158512/2002_H7N2
CY095388_A/snow_goose/Quebec/17416/2006_H9N2
CY133071_A/mallard/Wisconsin/10OS2659/2010_H4N2
EF492288_A/chicken/Israel/909/2005_H9N2
DQ064409_A/chicken/Fujian/25/00_H9N2
39183_A/duck/Nanchang/2-0485/2000_H2N9
CY054361_A/chicken/New_Jersey/Sg-00313/1998_H7N2
CY094159_A/mallard/California/8035/2008_H5N2
JX297581_A/duck/Guangxi/GXd-3/2009_H6N2
GQ335500_A/chicken/Shanghai/Y2/2006_H9N2
EF155086_A/quail/Shantou/149/2003_H9N2
JX456187_A/chicken/Iran/SS5/2009_H9N2
AF508593_A/chicken/Shenzhen/9/97_H9N2
EF462512_A/chicken/Tel_Adashim/786/2001_H9N2
GQ923471_A/mallard/Idaho/455398-2/2006_H5N2
CY054364_A/chuckar/New_Jersey/Sg-00317/1998_H7N2
CY109932_A/duck/Jiangxi/5714/2006_H6N2
CY109428_A/duck/Shantou/7904/2006_H6N2
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
KF193396_A/chicken/Taiwan/A1997/2012_H5N2
JQ307201_A/chicken/N101/Iran/2011_H9N2
39171_A/duck/Rugen/78-6/1981_H2N3
KF259476_A/chicken/Hong_Kong/YU14/2006_H9N2
CY047005_A/chicken/New_York/19495-5/2006_H7N2
AB781117_A/duck/Vietnam/OIE-527/2011_H6N2
JQ952593_A/turkey/Tunisia/2068/2010_H9N2
HM590774_A/black-billed_magpie/Guangxi/31/2005_H9N2
GQ923167_A/tundra_swan/Alaska/462958/2006_H5N2
JN683651_A/chicken/Shandong/L/2010_H9N2
EF155097_A/quail/Shantou/3700/2003_H9N2
DQ226129_A/Ph/HK/CSW1323/2003_H9N2
DQ681205_A/duck/Nanjing/01/1999_H9N2
AY300931_A/Avian/NY/31588-2/2000_H5N2
CY127471_A/shorebird/Delaware_Bay/81/1999_H11N2
GU050122_A/Canada_goose/Colorado/474037-5/2006_H5N2
AY664709_A/chicken/HongKong/WF126/2003_H9N2
AB719892_A/duck/Vietnam/OIE-3304/2011_H6N2
EF462518_A/chicken/Tel_Adashim/1469/2003_H9N2
CY023226_A/chicken/Shantou/3341/2003_H9N2
EF155090_A/quail/Shantou/1780/2003_H9N2
39528_A/mallard/Sweden/5/2005_H2N3
AB256732_A/chicken/Yokohama/aq120/2001_H9N2
CY133442_A/mallard/Iowa/10OS2692/2010_H4N2
KF188388_A/chicken/Korea/25232-96006/1996_H9N2
JX465625_A/chicken/Iran/EBGV-88/2010_H9N2
AB292407_A/mallard/Alberta/223/1979_H4N2
KC895674_A/common_murre/Newfoundland/AB353/2011_H1N2
AY254145_A/turkey/PA/7975/1997_H7N2
EU753340_A/chicken/Shanghai/1/2002_H9N2
CY116941_A/chicken/New_York/29878/1991_H2N2
JF323009_A/migratory_bird/Tunisia/51/2010_H9N2
CY054346_A/chicken/New_York/Sg-00298/1997_H7N2
CY023194_A/chicken/Shantou/1404/2003_H9N2
39206_A/mallard/Alberta/356/1988_H2N3
CY023130_A/chicken/Shantou/526/2002_H9N2
39516_A/mallard/Sweden/43/2005_H2N9
GQ923135_A/Guinea_fowl/Oregon/459674-5/2006_H5N2
CY054320_A/guinea_fowl/New_York/Sg-00271/1995_H7N2
CY117029_A/chicken/New_Jersey/8695-5/1994_H2N2
AY254129_A/chicken/PA/13552-1/1998_H7N2
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
CY099341_A/chicken/India/IVRI-0003/2010_H9N2
DQ997452_A/duck/Jiangsu/nf/2002_H9N2
FJ534539_A/chicken/Henan/1.2/2008_H9N2
GQ257413_A/guinea_fowl/New_Jersey/8848-17/1998_H11N2
AB049164_A/parakeet/Narita/92A/98_H9N2
39175_A/mallard/Stralsund/55-4/1981_H2N3
KF013912_A/chicken/Guangxi/GXc-1/2011_H1N2
KC342597_A/mallard/Sweden/6333/2004_H5N2
CY101260_A/ruddy_turnstone/Delaware_Bay/136/1999_H3N2
GU050260_A/wild_bird/Wisconsin/433163-1/2006_H5N2
DQ116066_A/turkey/Neve_Ilan/90710/2000_H9N2
CY109236_A/duck/Guangxi/1157/2006_H6N2
GQ923143_A/waterfowl/Minnesota/459675/2006_H5N2
HM144674_A/duck/Shantou/14062/2005_H6N2
JX566193_A/mallard/Sweden/99853/2009_H11N2
EU216094_A/chicken/Yunnan/Chuxiong2/2007_H9N2
EF492300_A/chicken/Israel/1966/2004_H9N2
CY054422_A/avian/New_York/Sg-00377/2001_H5N2
CY094735_A/mallard/California/5191/2009_H5N2
EU743197_A/chicken/NY/11602-12/1998_H3N2
GU050556_A/chicken/Saudi_Arabia/EPD-22-01/2002_H9N2
KC282881_A/duck/Jiangsu/1-15/2011_H4N2
GU247947_A/chicken/Korea/831/2006_H9N2
GU052715_A/chicken/Morales/227-4353/1998_H5N2
KF259464_A/chicken/Hong_Kong/SSP492/2005_H9N2
CY110440_A/duck/Shantou/19073/2006_H6N2
EU743212_A/turkey/Minnesota/366767/2005_H3N2
JN683653_A/chicken/Shandong/N/2010_H9N2
CY054419_A/avian/New_York/Sg-00374/2001_H7N2
JN653652_A/chicken/Taixing/10/2010_H9N2
CY005514_A/wild_duck/Nanchang/2-0480/2000_H9N2
CY054358_A/duck/New_York/Sg-00310/1998_H7N2
EU980488_A/mallard/MD/865/2002_H5N2
EU429771_A/duck/Eastern_China/21/2006_H3N2
DQ309439_A/duck/BritishColumbia/CN26-6/05_H5N2
CY054384_A/avian/New_York/Sg-00339/2000_H7N2
EU346938_A/chicken/Shandong/B4/2007_H9N2
GQ117251_A/duck/New_York/490722/2007_H5N2
EU909865_A/duck/California/B43/2005_H6N2
EU086271_A/bird/Guangxi/82/2005_H9N2
EU909869_A/chicken/California/B54/2005_H6N2
GU361239_A/aquatic_bird/Korea/w120/2006_H5N2
CY132927_A/mallard/Wisconsin/10OS2524/2010_H11N2
AB572587_A/duck/Vietnam/OIE-2583/2009_H9N2
CY133015_A/American_green-winged_teal/Illinois/10OS3589/2010_H6N2
JF519778_A/chicken/Shanghai/Q0707/2007_H9N2
CY021271_A/mallard/Maryland/691/2005_H3N2
HM144600_A/wild_duck/Shantou/41/2002_H6N2
CY099351_A/chicken/India/IVRI-0005/2010_H9N2
JN543571_A/chicken/Korea/2304/2006_H9N2
A/Johannesburg/617/1967_H2N2_1967-07-01
HM144680_A/duck/Guangxi/141/2005_H6N2
HM214624_A/common_teal/Shanghai/35F/2007_H9N2
JN605381_A/duck/Zhejiang/0607-13/2011_H1N2
GU050719_A/ruddy_turnstone/Delaware/499/2003_H5N2
39537_A/mallard/Netherlands/1/2010_H2N3
EU301299_A/chicken/Korea/LPM67/2006_H3N2
EF675617_A/chicken/Wales/1306/2007_H7N2
GU053499_A/mallard/Maryland/789/2002_H5N2
HM144700_A/duck/Fujian/11339/2005_H6N2
AY968677_A/turkey/Canada/63_H6N2
AJ574906_A/turkey/Massachusetts/3740/1965_H6N2
AJ574908_A/turkey/Minnesota/3689-1551/1981_H5N2
CY047562_A/mallard/Quebec/16566/2005_H11N2
KF259575_A/chicken/Rizhao/811/2013_H9N2
KF259515_A/chicken/Hong_Kong/FY64W/2010_H9N2
JQ307202_A/chicken/N102/Iran/2011_H9N2
39174_A/duck/Rugen/88-6/1981_H2N3
KF188400_A/chicken/Faisalabad/NARC-805/2004_H9N2
CY041396_A/mallard/Netherlands/71/2006_H6N2
DQ064414_A/chicken/Guangdong/5/97_H9N2
EU182282_A/turkey/Wisconsin/1966_H9N2
FJ793318_A/chicken/Anhui/2/2002_H9N2
CY015117_A/chicken/Italy/312/1997_H5N2
AY254140_A/quail/NY/13989/98_H7N2
CY018009_A/green-winged_teal/Ohio/203/1998_H6N2
GU046783_A/swan/Bavaria/15/2007_H5N2
CY109380_A/mallard_duck/Shantou/2459/2006_H6N2
CY031070_A/chukar/New_York/23164-13/2005_H7N2
CY109508_A/duck/Fujian/1878/2006_H6N2
FR771828_A/spur-winged_goose/Nigeria/2/2008_H5N2
AB638735_A/duck/Vietnam/OIE-2582/2009_H9N2
HM144668_A/duck/Shantou/6698/2005_H6N2
HQ143717_A/silky_fowl/Korea/LBM1632/2007_H9N2
DQ465402_A/duck/Hubei/W1/2004_H9N2
CY130032_A/turkey/Massachusetts/3740/1965_H6N2
CY095262_A/mallard/British_Columbia/07594/2005_H5N2
EU086287_A/quail/Guangxi/B1/2006_H9N2
AY254134_A/chicken/PA/9800896/98_H7N2
CY014831_A/guinea_fowl/New_York/20221-11/1995_H2N2
GQ404715_A/Egyptian_goose/South_Africa/AI1556/2008_H4N2
CY132479_A/mallard/Ohio/11OS2006/2011_H5N2
CY097448_A/mallard/Wisconsin/2530/2009_H4N2
KC342611_A/mallard/Sweden/68528/2007_H6N2
EF155122_A/quail/Shantou/15892/2005_H9N2
KF259594_A/chicken/Rizhao/836/2013_H9N2
JF519784_A/chicken/Shanghai/Q0808-2/2008_H9N2
GU247943_A/chicken/Korea/575/2007_H9N2
EU429735_A/duck/Eastern_China/301/2003_H11N2
FJ793350_A/chicken/Henan/1/2005_H9N2
KC895718_A/common_murre/Newfoundland/AB438/2011_H1N2
39513_A/mallard/Sweden/84/2003_H2N3
JX570840_A/spot-billed_duck/Xianghai/427/2011_H5N2
CY028542_A/chicken/New_York/3181-5/2006_H7N2
AY633318_A/pintail/Alberta/113/85_H6N2
HQ221665_A/chicken/Korea/SH0906/2009_H9N2
CY054477_A/chicken/New_York/Sg-00433/2004_H7N2
CY054331_A/guinea_fowl/New_York/Sg-00283/1996_H7N2
CY043818_A/mallard/Netherlands/1/2007_H3N2
AB739673_A/duck/Vietnam/OIE-1234/2012_H3N2
CY145769_A/mallard/New_Jersey/Sg-00893/2008_H3N2
EU678375_A/chicken/Iran/B326/2005_H9N2
JQ419727_A/chicken/Iran/106/2009_H9N2
CY116615_A/mallard/Portugal/83660/2009_H9N2
CY136922_A/laughing_gull/Delaware_Bay/245/1996_H10N2
GU071970_A/chicken/Iran/RZ36/2008_H9N2
KF188239_A/dove/United_Arab_Emirates/466/2006_H9N2
HM193630_A/mallard/Alaska/44185-044/2006_H3N2
CY110278_A/duck/Shantou/6104/2006_H6N2
AY862635_A/dove/Korea/S14/03_H9N2
CY133007_A/gadwall/Illinois/10OS3384/2010_H11N2
A/Czech_Republic/1/1966_H2N2_1966-07-01
KF259578_A/chicken/Rizhao/1339/2013_H9N2
CY054451_A/avian/New_York/Sg-00406/2003_H7N2
JX456188_A/chicken/Iran/SS6/2010_H9N2
AB276116_A/duck/Hokkaido/95/01_H2N2
KF188306_A/chicken/Hong_Kong/TP38/2003_H9N2
KF188251_A/quail/Bangladesh/907/2009_H9N2
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
CY054449_A/avian/New_York/Sg-00404/2003_H7N2
JN543569_A/chicken/Korea/711/2006_H9N2
GU050223_A/mallard/NV/450206/2006_H5N2
GU053469_A/mallard/Maryland/302/2001_H5N2
EU301287_A/chicken/Korea/LPM17/2004_H3N2
JX566189_A/mallard/Sweden/99847/2009_H6N2
AF536711_A/Chicken/Beijing/3/99_H9N2
AF474045_A/chicken/California/6643/2001_H6N2
CY054370_A/guinea_fowl/New_Jersey/Sg-00324/1999_H7N2
HM144690_A/duck/Fujian/2546/2005_H6N2
CY110926_A/chicken/Egypt/S4454B/2011_H9N2
CY054408_A/avian/New_York/Sg-00363/2001_H7N2
GU086247_A/wild_bird/Korea/L60-2/2008_H5N2
A/Albany/26/1957_H2N2_1957-11-15
EU301285_A/chicken/Korea/LPM03/2004_H3N2
HQ398343_A/duck/Honghe/111/2009_H9N2
A/Montevideo/2208/67_H2N2_1967-07-01
KF259571_A/chicken/Rizhao/249/2013_H9N2
AY254130_A/chicken/PA/143586/2001_H7N2
HQ378728_A/chicken/Shandong/C/2009_H9N2
EU909870_A/chicken/California/B53/2005_H6N2
CY031725_A/Guinea_fowl/New_York/23165-12/2005_H7N2
HQ398342_A/chicken/Puer/411/2009_H9N2
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
HQ398345_A/chicken/Wenshan/412/2009_H9N2
KF188275_A/turkey/Texas/2/1981_H9N2
GU071973_A/chicken/Iran/RZ53/2008_H9N2
GU722379_A/sparrow/Guangxi/93/2006_H9N2
EU429726_A/duck/Eastern_China/80/2004_H9N2
CY110390_A/duck/Shantou/15846/2006_H6N2
CY121937_A/mallard/Sweden/58451/2006_H2N2
CY145657_A/ruddy_turnstone/New_Jersey/Sg-00548/2008_H10N2
AB557632_A/white-backed_munia/Hong_Kong/4519/2009_H3N2
CY054401_A/avian/New_York/Sg-00356/2001_H7N2
CY136672_A/mallard/Alberta/196/1987_H6N2
AY180827_A/pigeon/Nanchang/2-0461/2000_H9N2
CY045321_A/northern_pintail/Saskatchewan/22910/2007_H3N2
EF462522_A/chicken/Tzrofa/1568/2004_H9N2
CY054527_A/mallard/Minnesota/Sg-00768/2008_H6N2
EF155058_A/quail/Shantou/2061/2000_H9N2
JF795064_A/chicken/Shandong/02/2010_H9N2
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
EF155066_A/quail/Shantou/1461/2001_H9N2
EF492289_A/turkey/Israel/965/2002_H9N2
CY034896_A/turkey/New_York/122501-2/2005_H7N2
CY021463_A/mallard/Maryland/710/2005_H3N2
KF259481_A/chicken/Hong_Kong/NT211W/2007_H9N2
GU050114_A/mallard/Arkansas/473507-13/2006_H5N2
CY102005_A/ruddy_turnstone/Delaware_Bay/170/1994_H3N2
CY127367_A/shorebird/Delaware_Bay/42/1996_H11N2
DQ227353_A/chicken/Yunnan/Xie-1/1999_H9N2
AB275656_A/chicken/Ibaraki/10/2005_H5N2
EU429701_A/duck/Eastern_China/36/2002_H3N2
CY116893_A/duck/Hong_Kong/273/1978_H2N2
EU982310_A/turkey/TX/10-49-89/1989_H9N2
JN087098_A/duck/Korea/JS53/2004_H3N2
GQ414914_A/duck/Korea/A127/2009_H6N2
HQ185385_A/chicken/Eastern_China/SD88/2008_H9N2
39191_A/mallard/New_York/66861/1978_H2N3
CY016126_A/black_duck/Ohio/307/1987_H6N2
CY028237_A/mallard/Maryland/182/2006_H5N2
CY110360_A/duck/Shantou/10162/2006_H6N2
CY094151_A/mallard/California/8028/2008_H11N2
FJ384753_A/chicken/Jiangsu/7/2002_H9N2
GQ247850_A/turkey/Italy/1980_H5N2
GQ120539_A/chicken/Israel/330/2008_H9N2
EF155085_A/quail/Shantou/4700/2002_H9N2
JQ770144_A/chicken/Zhejiang/KHZ12/2011_H9N2
GQ923327_A/Canada_goose/Wyoming/473197-12/2006_H5N2
EU662951_A/chicken/Korea/S21/2004_H9N2
AY254146_A/turkey/VA/55/2002_H7N2
HM144688_A/duck/Fujian/629/2005_H6N2
KC768045_A/duck/Shanghai/C60/2007_H9N2
JQ901671_A/spot-billed_duck/Jiangxi/33/2011_H9N2
AY254127_A/chicken/NY/6031-19/1998_H7N2
DQ116076_A/ostrich/Eshkol/1436/03_H9N2
CY116621_A/mallard/Portugal/99006/2009_H9N2
GQ117203_A/duck/New_York/481172/2007_H5N2
GU052741_A/chicken/Pennsylvania/4104/1983_H5N2
JX310068_A/chicken/India/WB-NIV1057169/2010_H9N2
EU182275_A/chicken/CA/S0403106/2004_H6N2
CY139691_A/mallard/Minnesota/346250/2000_H5N2
DQ116061_A/turkey/Yedidia/625/02__H9N2
DQ116084_A/turkey/Beit_HaLevi/1566/04_H9N2
KF259545_A/chicken/Hong_Kong/TC8/2012_H9N2
EU742630_A/pheasant/NJ/9804565/1998_H5N2
EF626678_A/chicken/Zhuhai/A1/2001_H9N2
CY054437_A/chicken/New_Jersey/Sg-00392/2002_H7N2
CY031701_A/chicken/New_York/23164-9/2005_H7N2
EU301303_A/duck/Korea/LPM92/2006_H3N2
CY038452_A/chicken/Pakistan/UDL-03/2007_H9N2
AY253754_A/Chicken/Shanghai/F/98_H9N2
AB275649_A/chicken/Ibaraki/2/2005_H5N2
CY117037_A/chicken/New_Jersey/10977-2/1994_H2N2
EU678370_A/chicken/Iran/B111/2004_H9N2
CY146507_A/mallard/New_Jersey/AI09-5405/2009_H6N2
CY005066_A/laughing_gull/Delaware_Bay/2838/1987_H13N2
CY095301_A/mallard/Ontario/15882/2005_H4N2
EF492301_A/chicken/Israel/90658/2000_H9N2
FJ793414_A/chicken/Shandong/1/2003_H9N2
A/Netherlands/001K1/1963_H2N2_1963-01-06
CY132111_A/mallard/Ohio/10OS1470/2010_H3N2
AF523406_A/duck/Hong_Kong/289/78_H9N2
JQ254936_A/chicken/Israel/32/2009_H9N2
AY300936_A/Avian/NY/53726/2000_H5N2
CY054398_A/avian/New_York/Sg-00353/2000_H7N2
KF188271_A/shorebird/Delaware_Bay/277/1999_H9N2
JX456186_A/chicken/Iran/SS4/2009_H9N2
EF462524_A/chicken/Alonim/1953/2004_H9N2
EU050152_A/pheasant/Shantou/7503/2004_H6N2
HM144678_A/duck/Shantou/17887/2005_H6N2
CY094447_A/green-winged_teal/California/8326/2008_H1N2
GU361261_A/aquatic_bird/Korea/w229/2007_H5N2
CY095364_A/mallard/Quebec/11020/2006_H3N2
FJ464627_A/chicken/Israel/1525/2006_H9N2
AB745485_A/guinea_fowl/New_York/3070/1991_H2N2
CY054453_A/avian/New_York/Sg-00408/2003_H7N2
CY054345_A/guinea_fowl/New_Jersey/Sg-00297/1997_H7N2
JX912288_A/mallard/Sweden/50908/2006_H6N2
GU050297_A/avian/Saudi_Arabia/910136/2006_H9N2
AF536710_A/Chicken/Beijing/2/97_H9N2
KF013936_A/duck/Guangxi/GXd-2/2012_H1N2
CY144701_A/ruddy_turnstone/New_Jersey/AI06-539/2006_H9N2
AF474039_A/chicken/California/431/2000_H6N2
CY038404_A/chicken/Pakistan/UDL-04/2006_H9N2
HM855270_A/chicken/Iran/RZ71/2009_H9N2
KF188340_A/goose/Minnesota/5733-1243/1980_H9N2
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
CY139855_A/mallard/Minnesota/355777/2000_H6N2
HM165473_A/chicken/Iran/SH2/2007_H9N2
CY081382_A/blue-winged_teal/Ohio/1386/2005_H6N2
HM144566_A/duck/Shantou/83/2000_H6N2
CY034248_A/chicken/New_York/19499/2005_H7N2
KC190181_A/yellow-legged_gull/Republic_of_Georgia/1/2010_N2
AB753194_A/Japanese_Quail/Vietnam/4/2009_H9N2
CY116837_A/mallard/New_York/6750/1978_H2N2
CY110084_A/duck/Fujian/8818/2006_H6N2
CY054410_A/avian/New_York/Sg-00365/2001_H7N2
CY041228_A/mallard/Netherlands/31/2006_H2N2
CY097560_A/mallard/Illinois/4162/2009_H11N2
39136_A/mallard/Potsdam/177-4/1983_H2N1
AY300943_A/duck/NY/186875/2002_H5N2
EU429725_A/duck/Eastern_China/01/2000_H9N2
GQ923447_A/mallard/Nevada/449567-3/2006_H5N2
CY017413_A/mallard/Ohio/424/1988_H3N2
CY110262_A/duck/Shantou/5091/2006_H6N2
JX566222_A/mallard/Sweden/100537/2009_H6N2
GU052550_A/turkey/England/N28/1973_H5N2
CY054454_A/avian/New_York/Sg-00409/2003_H7N2
HM533969_A/duck/Hebei/0710/2009_H5N2
CY094647_A/mallard/California/5502/2009_H5N2
AY785756_A/chicken/Iran/675/01_H9N2
CY077523_A/mallard/New_Zealand/449-75/2004_H1N2
HM144694_A/duck/Fujian/4125/2005_H6N2
CY023250_A/silky_chicken/Shantou/4600/2003_H9N2
AB472054_A/duck/Shimane/02/2007_H5N2
HQ825176_A/quail/QC/FAV-10/2008_H3N2
FR771827_A/spur-winged_goose/Nigeria/210/2008_H5N2
CY109948_A/duck/Shantou/3497/2006_H6N2
DQ064431_A/chicken/Shandong/7/96_H9N2
AY573918_A/chicken/Taiwan/1209/2003_H5N2
EU743080_A/turkey/CO/118899/1972_H5N2
CY130056_A/turkey/Wisconsin/1/1966_H9N2
FJ610065_A/chicken/Michoacan/28159-530/1995_H5N2
KC757948_A/chicken/Bangladesh/9029/2010_H9N2
AB472016_A/duck/Tsukuba/168/2005_H5N2
GQ923527_A/wild_bird/Minnesota/460613/2006_H5N2
JN653642_A/chicken/Xigou/1/2011_H9N2
AB781013_A/duck/Vietnam/OIE-406/2011_H6N2
HQ143712_A/duck/Korea/D13/2007_H9N2
CY054414_A/avian/New_York/Sg-00369/2001_H5N2
DQ064434_A/chicken/Beijing/8/98_H9N2
DQ116071_A/turkey/Brosh/1276/2003_H9N2
HM144667_A/duck/Shantou/5808/2005_H6N2
39169_A/mallard/Stralsund/41-4/1981_H2N1
CY116997_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
HM144684_A/duck/Hunan/908/2005_H6N2
CY109444_A/duck/Shantou/10776/2006_H6N2
JQ952594_A/chicken/Tunisia/345/2011_H9N2
GU361254_A/aquatic_bird/Korea/w208/2007_H5N2
JQ770147_A/chicken/Zhejiang/DJR12/2011_H9N2
EU980475_A/chicken/Ohio/22911-10/1986_H5N2
EU544245_A/white-faced_whistling_duck/Nigeria/3927-1/2007_H5N2
CY038412_A/chicken/Pakistan/UDL-01/2005_H9N2
CY037017_A/chicken/New_York/63806-11/2005_H7N2
GU361268_A/aquatic_bird/Korea/w347/2008_H5N2
CY054411_A/avian/New_York/Sg-00366/2001_H7N2
EF634342_A/mallard/Hei_Longjiang/131/2006_H6N2
CY023106_A/chicken/Shantou/5714/2001_H9N2
JQ901670_A/spot-billed_duck/Jiangxi/32/2011_H9N2
CY012818_A/mallard/Ohio/97/1989_H4N2
HM060026_A/thick-billed_murre/Alaska/44085-155/2006_H9N2
JX570832_A/baikal_teal/Xianghai/426/2011_H5N2
CY101858_A/shorebird/Delaware_Bay/3/1994_H3N2
CY116619_A/mallard/Portugal/99005/2009_H9N2
GQ335492_A/chicken/Shanghai/Y1/2008_H9N2
AY254110_A/chicken/NJ/150383-7/02_H7N2
AB781006_A/duck/Vietnam/OIE-404/2011_H6N2
39533_A/mallard/Netherlands/58/2008_H2N3
JN575028_A/avian/Israel/289/2001_H6N2
CY011058_A/mallard/Ohio/275/1987_H4N2
CY068661_A/chicken/Haryana/2424/2004_H9N2
EF591759_A/ostrich/South_Africa/AI1160/2006_H5N2
JQ356876_A/chicken/Zhejiang/607/2011_H9N2
39518_A/mallard/Sweden/51/2005_H2N3
39198_A/mallard/Alberta/529/1980_H2N3
CY127351_A/shorebird/Delaware_Bay/32/1996_H11N2
JX566209_A/mallard/Sweden/99939/2009_H11N2
HQ398344_A/chicken/Dehong/411/2009_H9N2
39134_A/mallard/MT/Y61/_H2N2
HM036347_A/chicken/Jiande/01/2009_H9N2
CY127375_A/shorebird/Delaware_Bay/58/1996_H11N2
GU052614_A/chicken/Mexico/22184/1998_H5N2
AY254147_A/turkey/VA/66/02_H7N2
AY831672_A/chicken/DE/VIVA/2004_H7N2
39505_A/mallard/Sweden/32/2002_H2N3
CY054416_A/avian/New_York/Sg-00371/2001_H7N2
EF155083_A/quail/Shantou/3851/2002_H9N2
A/Albany/1/1959_H2N2_1959-02-03
JQ901679_A/mallard/Jiangxi/43/2011_H9N2
AJ574901_A/chicken/Queretaro/7653-20/1995_H5N2
AY254120_A/chicken/New_York/19542-5/1995_H7N2
DQ064424_A/chicken/Henan/5/98_H9N2
CY054377_A/turkey/New_Jersey/Sg-00332/1999_H7N2
DQ116058_A/turkey/Kfar_Vitkin/616/2002_H9N2
JF519785_A/chicken/Shanghai/Q0812-1/2008_H9N2
CY023266_A/chicken/Shantou/99/2004_H9N2
GQ120540_A/chicken/Israel/375/2007_H9N2
KC693642_A/white-fronted_goose/Korea/20-36/2007_H9N2
CY145745_A/mallard/New_Jersey/Sg-00884/2008_H11N2
GU086243_A/chicken/Korea/A146/2009_H9N2
EU662950_A/chicken/Korea/S21/2004_H9N2
CY109934_A/duck/Jiangxi/7510/2007_H6N2
EU743029_A/chicken/NY/14009/1993_H5N2
EF155063_A/quail/Shantou/1235/2001_H9N2
GQ120545_A/chicken/Israel/883/2008_H9N2
DQ116073_A/chicken/Telmond/1308/03_H9N2
JX286593_A/duck/Shanghai/C84/2009_H3N2
CY033203_A/chicken/New_York/22067-8/2005_H7N2
EF626680_A/chicken/Henan/C4/2002_H9N2
CY136930_A/shorebird/Delaware_Bay/288/1996_H10N2
39515_A/mallard/Sweden/53/2003_H2N3
GQ923511_A/wild_bird/Minnesota/459254-5/2006_H5N2
AY831673_A/chicken/MD/MinhMa/2004_H7N2
KF259487_A/chicken/Hong_Kong/YU797/2007_H9N2
FJ520162_A/northern_pintail/California/44345-820/2007_H5N2
EF462519_A/turkey/Nahalel/1547/2004_H9N2
KF188334_A/shorebird/Delaware_Bay/293/2003_H9N2
JF965314_A/duck/Eastern_China/51/2002_H6N2
CY036761_A/mallard/Wisconsin/944/1982_H5N2
FJ610123_A/chicken/NJ/12508/1986_H5N2
AY862637_A/chicken/Korea/S16/03_H9N2
EU346934_A/chicken/Hebei/B1/2001_H9N2
CY039377_A/northern_pintail/British_Columbia/07847/2005_H5N2
CY110164_A/duck/Shantou/2785/2006_H6N2
JX312544_A/chicken/Anhui/HF/2010_H9N2
JX081131_A/brant/Alaska/44339-481/2007_H1N2
JQ770157_A/chicken/Zhejiang/XBF12/2011_H9N2
JX069107_A/ostrich/South_Africa/AI2887/2011_H1N2
CY004678_A/mallard_duck/ALB/144/1987_H3N2
39506_A/mallard/Sweden/33/2002_H2N3
KF188288_A/turkey/Pavia/141/1983_H9N2
CY034904_A/chicken/New_York/19495-2/2006_H7N2
HM165467_A/chicken/Iran/450/2001_H9N2
AB753179_A/Chinese_Hwamei/Vietnam/38/2006_H9N2
HM144578_A/wild_duck/Shantou/1381/2001_H6N2
GU071972_A/chicken/Iran/RZ42/2008_H9N2
EU743255_A/chicken/NJ/294508-12/2004_H7N2
AB251944_A/duck/Hokkaido/49/98_H9N2
EU346936_A/chicken/Henan/L1/2002_H9N2
JQ770155_A/chicken/Zhejiang/FXK12/2011_H9N2
KF259471_A/chicken/Hong_Kong/NKR133/2006_H9N2
HM165464_A/chicken/Iran/661/1998_H9N2
KF259568_A/chicken/Rizhao/15/2013_H9N2
CY076151_A/rock_dove/Oregon/20547-004/2007_H1N2
DQ116081_A/chicken/Amioz/1527/03_H9N2
HM214629_A/common_teal/Shanghai/59T/2008_H9N2
JN683650_A/chicken/Shandong/K/2010_H9N2
39208_A/wild_duck/Shantou/992/2000_H2N8
CY076311_A/northern_shoveler/Washington/44249-765/2006_H10N2
GQ923191_A/American_wigeon/Iowa/463993/2006_H5N2
CY101424_A/laughing_gull/Delaware_Bay/2838/1987_H13N2
EF626674_A/chicken/Henan/A3/1998_H9N2
KF259496_A/chicken/Hong_Kong/NT155/2008_H9N2
KF259558_A/chicken/Hong_Kong/YO117W/2012_H9N2
A/North_Carolina/1/1963_H2N2_1963-07-01
CY054485_A/chicken/New_Jersey/Sg-00441/2005_H7N2
EU544246_A/spur-winged_goose/Nigeria/5388-8/2007_H5N2
JQ419730_A/chicken/Iran/725/1998_H9N2
KF259556_A/chicken/Hong_Kong/YU344/2012_H9N2
DQ997188_A/chicken/Jiangsu/wa/2002_H9N2
DQ485210_A/chicken/China/Guangxi1/2000_H9N2
JX566192_A/mallard/Sweden/99852/2009_H11N2
CY094511_A/northern_pintail/California/6791/2008_H11N2
CY096980_A/American_black_duck/Wisconsin/2542/2009_H4N2
CY096988_A/mallard/Wisconsin/2543/2009_H3N2
EU678369_A/chicken/Iran/B102/2004_H9N2
JX069099_A/ostrich/South_Africa/AI2512/2011_H5N2
CY146574_A/duck/Hunan/S11313/2012_H4N2
EU050166_A/quail/Shantou/9399/2005_H6N2
AY300934_A/duck/NY/44018-2/00_H5N2
CY013257_A/pintail/Ohio/226/1998_H6N2
KF188402_A/chicken/Hong_Kong/YU158/2008_H9N2
CY149766_A/blue-winged_teal/Canada/3296/2011_H11N2
GQ373113_A/chicken/Hebei/0822/2007_H9N2
GU049937_A/duck/New_York/483239/2007_H5N2
CY054402_A/avian/New_York/Sg-00357/2001_H7N2
GU247938_A/chicken/Korea/845/2006_H9N2
FJ464620_A/chicken/Israel/402/2007_H9N2
AF508587_A/Chicken/Heilongjiang/10/97_H9N2
EF155102_A/quail/Shantou/4850/2003_H9N2
CY005520_A/chicken/Nanchang/4-301/2001_H9N2
GU247934_A/chicken/Korea/162/2006_H9N2
JN683648_A/chicken/Shandong/B/2009_H9N2
AB275657_A/chicken/Ibaraki/11/2005_H5N2
CY129064_A/American_black_duck/New_Brunswick/02650/2007_H3N2
CY116853_A/mallard/Potsdam/176/1983_H2N2
JN087178_A/duck/Korea/U14-1/2007_H3N2
CY037097_A/chicken/New_York/87493-2/2005_H7N2
EU429767_A/duck/Eastern_China/852/2003_H3N2
DQ299839_A/chicken/Korea/S24/04_H9N2
DQ064429_A/chicken/Ningxia/4/99_H9N2
CY087754_A/turkey/Massachusetts/3740/1965_H6N2
CY078275_A/mallard/Minnesota/Sg-00106/2007_H6N2
GU361240_A/aquatic_bird/Korea/w121/2006_H5N2
CY015461_A/green-winged_teal/Ohio/344/1986_H4N2
JX566204_A/mallard/Sweden/99888/2009_H6N2
AF156401_A/turkey/California/189/66_H9N2
AY262366_A/chicken/Beijing/1/00_H9N2
GU247944_A/chicken/Korea/801/2007_H9N2
DQ470000_A/turkey/Ontario/31232/2005_H3N2
GU361237_A/aquatic_bird/Korea/w113/2006_H5N2
CY136680_A/mallard/Alberta/197/1987_H6N2
CY054332_A/turkey/New_York/Sg-00284/1996_H7N2
JQ356875_A/chicken/Zhejiang/329/2011_H9N2
KC757785_A/duck/Bangladesh/1231/2009_H9N2
EF492287_A/turkey/Israel/884/2005_H9N2
JX566211_A/mallard/Sweden/99961/2009_H6N2
KF188241_A/falcon/United_Arab_Emirates/897/2007_H9N2
CY020231_A/poultry/Italy/373/1997_H5N2
FJ492965_A/chicken/Henan/L2/2008_H9N2
GQ373107_A/chicken/Shandong/22/2008_H9N2
EU871901_A/mallard/MN/113/2000_H5N2
JN653647_A/chicken/Hubei/10/2009_H9N2
JQ770145_A/chicken/Guangdong/LYH12/2011_H9N2
AY254123_A/chicken/NY/30749-3/2000_H7N2
KF188384_A/guinea_fowl/Hong_Kong/NT101/2003_H9N2
GU049988_A/duck/Oregon/459674-3/2006_H5N2
GU053507_A/mallard/Maryland/792/2002_H5N2
GU168376_A/northern_pintail/Alaska/44340-010/2007_H6N2
39205_A/mallard/Alberta/881/1984_H2N3
EU216100_A/chicken/Yunnan/Simao1/2007_H9N2
GU247941_A/chicken/Korea/2203/2006_H9N2
CY076725_A/chicken/Emirates/R66/2002_H9N2
CY109564_A/duck/Fujian/7574/2006_H6N2
JQ770154_A/chicken/Guangdong/SQL10/2011_H9N2
CY139979_A/mallard/Minnesota/199036/1999_H3N2
A/Albany/24/1958_H2N2_1958-07-01
CY102494_A/shorebird/Delaware_Bay/210/1999_H3N2
KF259534_A/chicken/Hong_Kong/YU250W/2011_H9N2
GU052757_A/turkey/Virginia/6962/1983_H5N2
KF259504_A/pigeon/Hong_Kong/CSW1121/2008_H9N2
CY132683_A/blue-winged_teal/Illinois/10OS3610/2010_H6N2
JQ904458_A/duck/Guangxi/D/2011_H1N2
39202_A/mallard/Alberta/257/1984_H2N3
HM193631_A/mallard/Alaska/44185-078/2006_H3N2
HM144623_A/duck/Shantou/1674/2002_H6N2
HM144608_A/duck/Shantou/674/2002_H6N2
CY033307_A/chicken/New_York/63806-8/2005_H7N2
KC895742_A/common_murre/Newfoundland/HM575/2011_H1N2
KF297305_A/chicken/Wenzhou/628b/2013_H9N2
CY073802_A/duck/Malaysia/2001_H9N2
JQ254951_A/chicken/Israel/1293/2010_H9N2
EU429739_A/duck/Eastern_China/901/2003_H3N2
AF508577_A/chicken/Pakistan/5/99_H9N2
39166_A/mallard/Stralsund/48-6/1981_H2N3
GU050176_A/wild_bird/Wisconsin/439436/2006_H5N2
KF259499_A/chicken/Hong_Kong/SF60/2008_H9N2
HM144696_A/duck/Fujian/5426/2005_H6N2
KF259509_A/chicken/Hong_Kong/SSP177W/2009_H9N2
GU122064_A/pekin_duck/Korea/LBM448/2007_H3N2
39150_A/chicken/Jena/4836/1983_H2N2
EU742969_A/chicken/PA/149092-1/2002_H7N2
CY133260_A/mallard/Wisconsin/10OS3067/2010_H4N2
KC464600_A/brambling/Beijing/16/2012_H9N2
AY254108_A/chicken/NJ/118555-2/2001_H7N2
AF508595_A/Quail/Shanghai/8/96_H9N2
EF155125_A/quail/Shantou/21605/2005_H9N2
CY097197_A/American_green-winged_teal/Illinois/3054/2009_H1N2
EF155111_A/quail/Shantou/6794/2004_H9N2
KC599314_A/mallard/Czech_Republic/15902-23K/2009_H6N2
39487_A/mallard/Sweden/58112/2006_H2N2
DQ116074_A/chicken/Netohah/1373/03__H9N2
CY079438_A/gadwall/Wisconsin/08OS2296/2008_H6N2
FJ605502_A/watercoot/Haryana/5844/2005_H9N2
39221_A/gull/Maryland/18/1977_H2N9
AY254138_A/guineafowl/NJ/13246-9/98_H7N2
KF188284_A/Chicken/Nanchang/1-0016/2000_H9N2
CY054421_A/avian/New_York/Sg-00376/2001_H7N2
AB719876_A/duck/Vietnam/OIE-3342/2011_H6N2
EU429748_A/duck/Eastern_China/40/2003_H11N2
39534_A/common_teal/Netherlands/2/2008_H2N3
GQ414919_A/duck/Korea/276-7/2008_H6N2
CY054439_A/avian/New_York/Sg-00394/2002_H5N2
CY014903_A/mallard_duck/New_York/170/1982_H1N2
CY016134_A/pintail/Ohio/351/1987_H6N2
CY004525_A/mallard_duck/ALB/294/1987_H6N2
KF259580_A/chicken/Rizhao/1436/2013_H9N2
GU361259_A/aquatic_bird/Korea/w221/2007_H5N2
DQ226130_A/Gf/HK/SSP607/2003_H9N2
EU050081_A/quail/Shantou/892/2000_H6N2
39500_A/mallard/Sweden/109/2002_H2N7
DQ335773_A/turkey/Ohio/313053/2004_H3N2
JX081130_A/brant/Alaska/44339-464/2007_H1N2
AY785752_A/chicken/Iran/430/98_H9N2
GU064950_A/chicken/Tripura/105131/2008_H9N2
GU247942_A/chicken/Korea/97/2007_H9N2
CY110302_A/duck/Shantou/7386/2006_H6N2
CY060441_A/whitefronted_goose/Netherlands/2/1999_H6N2
EU239829_A/shorebird/Korea/S6/2006_H1N2
GU247932_A/chicken/Korea/895/2005_H9N2
CY078291_A/mallard/Minnesota/Sg-00166/2007_H6N2
CY034312_A/chicken/New_York/23165-11/2005_H7N2
HM144669_A/duck/Shantou/7568/2005_H6N2
CY047674_A/mallard/Quebec/11194/2006_H3N2
CY102406_A/ruddy_turnstone/Delaware_Bay/142/1999_H3N2
CY110026_A/duck/Shantou/16460/2006_H6N2
JF965315_A/duck/Eastern_China/52/2002_H6N2
AF098555_A/chicken/Hidalgo/26654-1368/1994_H5N2
CY054306_A/chicken/New_York/Sg-00256/1994_H2N2
AY330339_A/duck/Hokkaido/26/99_H9N2
EF155087_A/quail/Shantou/308/2003_H9N2
CY116925_A/guinea_fowl/New_Jersey/26146/1990_H2N2
JF795138_A/chicken/Shandong/WF/1998_H9N2
GU361236_A/aquatic_bird/Korea/w96/2005_H5N2
KF259554_A/chicken/Hong_Kong/HH117/2012_H9N2
GU361260_A/aquatic_bird/Korea/w222/2007_H5N2
AB277757_A/swan/Shimane/48/1997_H11N2
CY041428_A/laughing_gull/Delaware/12/2006_H9N2
AY724264_A/chicken/Hebei/1/2002_H7N2
GQ120535_A/chicken/Israel/54/2008_H9N2
EU182267_A/Japanese_quail/CA/K0401010/2004_H6N2
A/ITS/1/1957_H2N2_1957-07-01
CY054380_A/duck/New_Jersey/Sg-00335/1999_H7N2
CY004832_A/mallard_duck/Alberta/630/1984_H4N2
CY109388_A/duck/Shantou/2765/2006_H6N2
AB781304_A/duck/Vietnam/OIE-547/2011_H6N2
GQ923407_A/northern_pintail/Florida/480645-5/2007_H5N2
CY028245_A/eurasian_coot/Western_Australia/2727/1979_H6N2
JQ901678_A/mallard/Jiangxi/42/2011_H9N2
KF142483_A/duck/Jiangsu/1/2008_H9N2
CY054339_A/duck/New_York/Sg-00291/1996_H7N2
CY023154_A/chicken/Shantou/4342/2002_H9N2
EU735828_A/turkey/North_Carolina/353568/2005_H3N2
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
AY043020_A/Chicken/Shaoguan/13/98_H9N2
EU301301_A/chicken/Korea/LPM88/2006_H3N2
CY087826_A/turkey/Wisconsin/1/1966_H9N2
JF519777_A/chicken/Shanghai/Q0704/2007_H9N2
CY110188_A/duck/Shantou/3371/2006_H6N2
CY020783_A/mallard/Ohio/666/2002_H6N2
GU186552_A/chicken/Mexico/31381-6/1994_H5N2
CY054478_A/chicken/New_Jersey/Sg-00434/2004_H7N2
CY110236_A/duck/Shantou/5030/2006_H6N2
KC342613_A/mallard/Sweden/68611/2007_H3N2
DQ299847_A/chicken/Korea/S25/04_H9N2
JQ419729_A/chicken/Iran/193/2009_H9N2
KF259525_A/chicken/Hong_Kong/CRA45/2010_H9N2
JN869548_A/chicken/Guangdong/ZCY/2011_H9N2
A/Rotterdam/1957_H2N2_1957-04-21
EF462516_A/chicken/Tel_Adashim/1321/2003_H9N2
CY095014_A/turkey/New_York/23165-8/2005_H7N2
CY035980_A/chicken/New_York/122501-1/2005_H7N2
AY254142_A/turkey/NC/11165/02_H7N2
EU429772_A/duck/Eastern_China/23/2006_H3N2
KF188338_A/stone_curlew/United_Arab_Emirates/1147/2005_H9N2
JN543570_A/chicken/Korea/801/2006_H9N2
CY109938_A/duck/Shantou/973/2006_H6N2
FJ610136_A/Chicken/Virginia/40018/84_H5N2
EF155079_A/quail/Shantou/396/2002_H9N2
EF155081_A/quail/Shantou/1038/2002_H9N2
CY079430_A/American_green-winged_teal/Wisconsin/08OS2291/2008_H3N2
JX499152_A/chicken/Nanjing/908/2009_H11N2
HM751188_A/chicken/Shandong/SG1/2009_H9N2
AY254144_A/turkey/New_York/4450-5/1994_H7N2
HM144666_A/duck/Shantou/5480/2005_H6N2
EF462513_A/turkey/Naharia/1013/2002_H9N2
DQ402042_A/mallard/Bavaria/1/2005_H5N2
FJ793334_A/chicken/Henan/1/2003_H9N2
HM144604_A/duck/Shantou/313/2002_H6N2
EF155100_A/quail/Shantou/4038/2003_H9N2
CY022847_A/duck/New_York/21211-6/2005_H7N2
39160_A/guinea_fowl/New_York/13824/1995_H2N2
AF508590_A/Chicken/Sichuan/5/97_H9N2
JX566183_A/mallard/Sweden/99841/2009_H6N2
HM370121_A/duck/Eastern_China/N56/2008_H11N2
AF508576_A/chicken/Pakistan/4/99_H9N2
CY054315_A/duck/New_Jersey/Sg-00266/1995_H2N2
AF474048_A/chicken/California/9420/2001_H6N2
KF259573_A/chicken/Rizhao/651/2013_H9N2
EF155109_A/quail/Shantou/6046/2004_H9N2
CY126794_A/mallard/Alberta/549/1986_H6N2
CY110094_A/duck/Fujian/132/2007_H6N2
EF063522_A/chicken/Dubai/383/2002_H9N2
CY109348_A/duck/Yunnan/3136/2006_H6N2
39209_A/mallard/Alberta/33/2001_H2N1
AF156398_A/Chicken/Beijing/1/94_H9N2
DQ485218_A/chicken/China/Guangxi14/2000_H9N2
CY110320_A/duck/Shantou/9395/2006_H6N2
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
JX566198_A/mallard/Sweden/99858/2009_H6N2
CY076826_A/mallard/California/JN808/2006_H4N2
KF259493_A/silkie_chicken/Hong_Kong/NT382/2007_H9N2
KF188300_A/chicken/Pakistan/2/1999_H9N2
CY054321_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
39210_A/mallard/Alberta/242/2004_H2N3
A/Netherlands/56/1963_H2N2_1963-07-01
AF523400_A/Duck/Shantou/830/00_H9N2
AF222657_A/Chicken/Hong_Kong/FY20/99_H9N2
AF523394_A/wild_duck/Shantou/4808/01_H9N2
EU753300_A/chicken/Shanghai/2/2001_H9N2
JN683649_A/chicken/Shandong/E/2010_H9N2
KC757972_A/pigeon/Bangladesh/4303/2009_H9N2
DQ064427_A/duck/Nanjing/1/97_H9N2
CY042131_A/mallard/Minnesota/Sg-00166/2007_H6N2
EU544243_A/spur-winged_goose/Nigeria/5388-2/2007_H5N2
GQ923319_A/Canada_goose/Wyoming/473197-10/2006_H5N2
AY330337_A/duck/Hokkaido/9/99_H9N2
39503_A/mallard/Sweden/113/2002_H2N1
CY127487_A/ruddy_turnstone/Delaware_Bay/132/1999_H11N2
JX081147_A/greater_white-fronted_goose/Alaska/44065-031/2006_H5N2
KF188362_A/chicken/Hong_Kong/CRA45/2010_H9N2
GQ373105_A/chicken/Shandong/ZB/2007_H9N2
AB618564_A/duck/Vietnam/OIE-4201/2010_H6N2
GQ923239_A/mallard/Michigan/466372-3/2006_H5N2
KF259586_A/chicken/Wenzhou/622/2013_H9N2
AY664704_A/guineafowl/HongKong/NT101/2003_H9N2
HQ221666_A/chicken/Korea/SH0907/2009_H9N2
AB841274_A/muscovy_duck/Vietnam/LBM417/2013_H9N2
CY014591_A/mallard/Alberta/11/1991_H9N2
GQ923271_A/mallard/Ohio/468158/2006_H5N2
AB727568_A/chicken/Vietnam/OIE-0056/2012_H9N2
HQ221663_A/duck/Korea/SH0904/2009_H9N2
CY054455_A/avian/New_York/Sg-00410/2003_H7N2
CY042584_A/ruddy_turnstone/New_Jersey/Sg-00555/2008_H3N2
GU122060_A/pekin_duck/Korea/LBM1354/2006_H3N2
EU365373_A/chicken/Hubei/C1/2007_H9N2
HM214628_A/common_teal/Shanghai/59F/2008_H9N2
AF156393_A/Pigeon/Hong_Kong/Y233/97_H9N2
A/Albany/7/1967_H2N2_1967-07-01
JN852789_A/chicken/Korea/KNUGJ09/2009_H9N2
HQ398347_A/chicken/Kunming/123/2007_H9N2
EU086249_A/bird/Guangxi/62/2005_H9N2
CY022631_A/turkey/Italy/1325/2005_H5N2
CY139763_A/mallard/Minnesota/182772/1998_H4N2
CY035948_A/chicken/New_York/11646-2/2005_H7N2
CY136882_A/shorebird/Delaware_Bay/63/1996_H10N2
GU050017_A/northern_pintail/Iowa/463992/2006_H5N2
EU753348_A/chicken/Shanghai/2/2002_H9N2
DQ997491_A/chicken/Neimonggu/nk/2002_H9N2
DQ997468_A/chicken/Yunnan/nh/2001_H9N2
CY055116_A/ruddy_turnstone/New_Jersey/Sg-00529/2008_H3N2
GQ335472_A/chicken/Shanghai/Y1/2006_H9N2
AF222654_A/Chicken/Hong_Kong/NT16/99_H9N2
GQ414920_A/duck/Korea/A39/2008_H6N2
CY099347_A/chicken/India/IVRI-0004/2010_H9N2
GQ923535_A/duck/New_York/504372/2007_H5N2
KF259498_A/chicken/Hong_Kong/NT272/2008_H9N2
CY028517_A/pheasant/New_York/143646-4/2005_H7N2
CY031685_A/chicken/New_York/23164-5/2005_H7N2
CY020847_A/pintail/Ohio/73/1989_H6N2
KF193388_A/chicken/Taiwan/0101/2012_H5N2
KC417053_A/chicken/Shanghai/C2/2012_H9N2
39164_A/mallard/Rugen/26-4/1980_H2N3
JX570848_A/canvasback/Xianghai/428/2011_H5N2
CY011250_A/wigeon/Ohio/379/1988_H5N2
KF259552_A/chicken/Hong_Kong/YU148/2012_H9N2
EF597308_A/turkey/Italy/392/1997_H5N2
EF155092_A/quail/Shantou/2608/2003_H9N2
KF259483_A/chicken/Hong_Kong/NT449/2007_H9N2
CY054354_A/chicken/New_York/Sg-00306/1998_H7N2
CY016166_A/green-winged_teal/Ohio/86/1986_H6N2
CY102592_A/shorebird/Delaware_Bay/287/1999_H6N2
AF222660_A/Chicken/Hong_Kong/SF2/99_H9N2
39217_A/sanderling/New_Jersey/766/1986_H2N7
JQ770153_A/chicken/Hunan/JYZ11/2011_H9N2
EU909875_A/chicken/California/B14/2005_H6N2
FJ793422_A/chicken/Shandong/1/2004_H9N2
CY054417_A/avian/New_York/Sg-00372/2001_H5N2
KC895703_A/common_murre/Newfoundland/AB380/2011_H1N2
JQ254946_A/chicken/Israel/1167/2010_H9N2
FJ464613_A/chicken/Israel/1638/2006_H9N2
JN244206_A/duck/Korea/A349/2009_H7N2
CY005155_A/mallard/Alberta/17/1991_H9N2
KF297304_A/chicken/Wenzhou/692b/2013_H9N2
CY034240_A/Guinea_fowl/New_York/32084/2006_H7N2
JN653653_A/chicken/Xiangshui/1/2011_H9N2
KF367740_A/chicken/Guangxi/G8/2009_H9N2
DQ116079_A/chicken/Neve_Ilan/1504/03_H9N2
FJ793302_A/duck/Zhejiang/3/2002_H9N2
GU052277_A/turkey/England/1969_H3N2
A/Berlin/3/1964_H2N2_1964-07-01
FN773069_A/Teal/Norway/10_1360/2007_H4N2
CY034376_A/duck/New_York/88291-13/2005_H7N2
JX081177_A/tundra_swan/Alaska/44056-144/2006_H5N2
JX566175_A/mallard/Sweden/99817/2009_H6N2
KF259591_A/silkie_chicken/Wenzhou/804/2013_H9N2
AY664712_A/guineafowl/HongKong/NT184/03_H9N2
EU429745_A/duck/Eastern_China/6/2004_H3N2
GQ923199_A/American_wigeon/Iowa/463998/2006_H5N2
CY117013_A/guinea_fowl/New_York/4449-12/1994_H2N2
A/Albany/4/1958_H2N2_1958-07-01
DQ064419_A/chicken/Hebei/31/00_H9N2
AY664708_A/chicken/HongKong/TP38/03_H9N2
EU050123_A/partridge/Shantou/1913/2004_H6N2
CY102382_A/shorebird/Delaware_Bay/120/1999_H3N2
AB779676_A/duck/Vietnam/OIE-3022/2011_H3N2
EU301290_A/duck/Korea/LPM23/2005_H3N2
EF597305_A/goose/Gui_Yang/3799/2005_H5N2
KF188342_A/turkey/California/1054C/1985_H9N2
CY054393_A/avian/New_York/Sg-00348/2000_H7N2
CY079342_A/American_green-winged_teal/Wisconsin/08OS2292/2008_H3N2
GU361262_A/aquatic_bird/Korea/w230/2007_H5N2
CY109940_A/duck/Shantou/1521/2006_H6N2
CY126386_A/pintail/Alberta/352/1986_H6N2
GU361245_A/aquatic_bird/Korea/w164/2007_H5N2
GQ923479_A/mallard/Washington/456277-7/2006_H5N2
CY004319_A/mallard_duck/ALB/57/1976_H5N2
EU743235_A/goose/OH/22911-2/1986_H5N2
CY126395_A/mallard/Alberta/372/1986_H6N2
AY233391_A/duck/NC/91347/01_H1N2
CY054348_A/chicken/New_York/Sg-00300/1997_H2N2
DQ116064_A/chicken/Tel_Adashim/811/2001_H9N2
GU052582_A/mallard/Netherlands/2/2005_H5N2
CY120629_A/American_wigeon/California/3180/2010_H5N2
DQ390209_A/chicken/Jordan/1540/2003_H9N2
CY014757_A/turkey/Minnesota/836/1980_H6N2
AF536713_A/Chicken/Hebei/1/96_H9N2
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
AY254133_A/chicken/PA/9701530/97_H7N2
CY095110_A/chicken/New_York/79672/2005_H7N2
DQ226135_A/Ck/HK/YU577/2003_H9N2
HQ143716_A/silky_fowl/Korea/LBM190/2008_H9N2
CY110256_A/duck/Shantou/5066/2006_H6N2
AB719924_A/duck/Vietnam/OIE-3225/2011_H6N2
JN540059_A/chicken/Sawabi/NARC-2434/2006_H9N2
AB472018_A/duck/Tsukuba/28/2005_H6N2
EU753276_A/chicken/Shanghai/2/1999_H9N2
AF536715_A/Chicken/Hebei/3/98_H9N2
HM751196_A/chicken/Shandong/SG2/2009_H9N2
JQ409042_A/chicken/Guangdong/WSL11/2011_H9N2
JN087298_A/duck/Korea/GJ108/2007_H3N2
CY127664_A/shorebird/Delaware_Bay/208/2001_H6N2
JF519783_A/chicken/Shanghai/Q0808-1/2008_H9N2
FJ520147_A/northern_pintail/California/44221-692/2006_H11N2
KF259566_A/silkie_chicken/Wenzhou/812/2013_H9N2
HM193634_A/mallard/Alaska/44430-052/2008_H7N2
39522_A/mallard/Sweden/73/2005_H2N3
EU429777_A/duck/Eastern_China/63/2006_H3N2
KF259590_A/silkie_chicken/Wenzhou/796/2013_H9N2
CY045249_A/duck/Victoria/D23/1994_H4N2
KF259540_A/chicken/Hong_Kong/YU551W/2011_H9N2
CY035932_A/chicken/New_York/88291-10/2005_H7N2
CY047658_A/mallard/Quebec/11247/2006_H3N2
AF508584_A/chicken/Guangdong/10/00_H9N2
EF070734_A/chicken/Gansu/2/99_H9N2
AY633166_A/mallard/Alberta/17/1991_H9N2
KC757853_A/chicken/Bangladesh/9334/2010_H9N2
KF188394_A/duck/Hong_Kong/91/1976_H9N2
GQ162788_A/duck/Primorie/2621/2001_H5N2
39195_A/mallard/Alberta/207/1980_H2N3
CY028525_A/duck/New_York/143646-5/2005_H7N2
CY078509_A/mallard/Interior_Alaska/6MP0992/2006_H3N2
CY075967_A/northern_shoveler/Washington/44249-604/2006_H9N2
JN828572_A/quail/Egypt/113413v/2011_H9N2
CY003896_A/herring_gull/DE/475/1986_H13N2
CY103461_A/shorebird/Delaware_Bay/485/2008_H3N2
DQ116067_A/turkey/Kfar_Vitkin/615/2002_H9N2
JN543572_A/chicken/Korea/408/2007_H9N2
CY031214_A/chicken/New_York/10196-6/2005_H7N2
HM855269_A/chicken/Iran/RZ77/2009_H9N2
EU980503_A/mallard/MD/185/2003_H5N2
KF259480_A/chicken/Hong_Kong/HH181/2007_H9N2
CY054399_A/avian/New_York/Sg-00354/2000_H7N2
CY132095_A/mallard/Ohio/10OS1467/2010_H3N2
DQ092870_A/Pekin_duck/Singapore/F59/04/98_H5N2
CY133803_A/mallard/Missouri/10MO0253/2010_H1N2
CY054371_A/avian/New_York/Sg-00325/1999_H7N2
CY095270_A/northern_pintail/British_Columbia/07813/2005_H5N2
AY300942_A/Duck/NY/185502/2002_H5N2
JX444813_A/bean_goose/Korea/EG16/2006_H5N2
CY102510_A/shorebird/Delaware_Bay/214/1999_H3N2
FJ464618_A/avian/Israel/314/2008_H9N2
EF492299_A/chicken/Israel/1953/2004_H9N2
CY028509_A/Guinea_fowl/New_York/143646-3/2005_H7N2
JX566210_A/mallard/Sweden/99957/2009_H6N2
CY095102_A/chicken/New_York/63806-7/2005_H7N2
CY034912_A/chicken/New_York/19495-3/2006_H7N2
CY005142_A/mallard_duck/Alberta/321/1988_H9N2
GQ120536_A/chicken/Israel/182/2008_H9N2
EF591751_A/ostrich/South_Africa/AI1091/2006_H5N2
JF965313_A/duck/Eastern_China/47/2008_H6N2
AY180822_A/Duck/Nanchang/11-197/2000_H9N2
CY136704_A/mallard/Alberta/260/1987_H6N2
CY054391_A/avian/New_York/Sg-00346/2000_H7N2
CY031637_A/chicken/New_York/22067-7/2005_H7N2
CY109952_A/duck/Shantou/4222/2006_H6N2
AB256668_A/chicken/Osaka/aq48/97_H9N2
HM144692_A/duck/Fujian/3701/2005_H6N2
EF492284_A/chicken/Israel/793/2005_H9N2
EF155061_A/quail/Shantou/850/2001_H9N2
CY036036_A/Muscovy_duck/New_York/62095-1/2006_H5N2
39201_A/mallard/Pennsylvania/9001/1984_H2N6
39192_A/mallard/Alberta/309/1979_H2N3
EU216099_A/chicken/Yunnan/Honghe/2007_H9N2
AY664713_A/chicken/HongKong/WF120/03_H9N2
CY034832_A/Guinea_fowl/New_York/101276-1/2005_H7N2
CY054369_A/avian/New_York/Sg-00323/1999_H7N2
CY031717_A/turkey/New_York/23164-11/2005_H7N2
JF916723_A/duck/Fujian/MH/2003_H9N2
AF523401_A/Duck/Shantou/1796/00_H9N2
EU636686_A/turkey/England/N28/73_H5N2
EU429770_A/duck/Eastern_China/04/2006_H3N2
EU346933_A/chicken/Shandong/B3/2007_H9N2
HQ221670_A/chicken/Korea/SH0911/2009_H9N2
CY127554_A/ruddy_turnstone/Delaware_Bay/259/1999_H11N2
AB746484_A/duck/Vietnam/LBM12/2011_H3N2
AY254148_A/turkey/VA/67/02_H7N2
EF155065_A/quail/Shantou/1425/2001_H9N2
EF155106_A/quail/Shantou/1865/2004_H9N2
HE802717_A/common_gull/Norway/10_1313/2009_H13N2
KF188322_A/turkey/Minnesota/511/1978_H9N2
AF156396_A/Quail/Hong_Kong/G1/97__H9N2
EU982318_A/turkey/TX/4-1-81/1981_H9N2
CY005897_A/duck/Minnesota/1516/1981_H5N2
CY101325_A/shorebird/Delaware_Bay/73/2003_H9N2
EU429756_A/duck/Eastern_China/866/2003_H3N2
CY087181_A/chicken/Tibet/S4/2009_H9N2
JF795112_A/chicken/Shandong/LY-1/2008_H9N2
KF259572_A/chicken/Rizhao/437/2013_H9N2
AB638317_A/duck/Vietnam/OIE-2593/2009_H9N2
KC767261_A/chicken/Shaanxi/11/2012_H9N2
EU216101_A/chicken/Yunnan/BanNa1/2006_H9N2
CY101892_A/ruddy_turnstone/Delaware_Bay/81/1994_H3N2
EF462515_A/chicken/Beit_Alfa/1282/2003_H9N2
EF155094_A/quail/Shantou/3008/2003_H9N2
AF156397_A/Chicken/Hong_Kong/739/94_H9N2
CY004792_A/mallard_duck/Alberta/106/1979_H4N2
AF474046_A/chicken/California/8892/2001_H6N2
EF492297_A/turkey/Israel/1567/2004_H9N2
KF259564_A/chicken/Wenzhou/614/2013_H9N2
DQ064422_A/chicken/Henan/26/00_H9N2
AF457711_A/chicken/California/0139/2001_H6N2
CY005908_A/turkey/Minnesota/833/1980_H4N2
EF492294_A/ostrich/Israel/1436/2003_H9N2
JN653639_A/chicken/Yongcheng/1/2011_H9N2
CY042098_A/mallard/Minnesota/Sg-00129/2007_H6N2
CY054431_A/chicken/New_York/Sg-00386/2001_H7N2
AY300926_A/Chukkar/MN/14951-7/1998_H5N2
CY133103_A/blue-winged_teal/Wisconsin/10OS2862/2010_H3N2
AJ574903_A/Pekin_duck/France/92/00_H6N2
GU186567_A/chicken/Mexico/31381-3/1994_H5N2
KF259532_A/chicken/Hong_Kong/NT148W/2011_H9N2
CY054473_A/avian/New_York/Sg-00428/2004_H7N2
AY664705_A/chicken/HongKong/NT142/03_H9N2
CY102350_A/shorebird/Delaware_Bay/74/1999_H3N2
KF259512_A/chicken/Hong_Kong/YU119/2009_H9N2
FJ793390_A/chicken/Jiangsu/1/1999_H9N2
KF188374_A/shorebird/Delaware_Bay/276/1999_H9N2
CY023218_A/chicken/Shantou/3040/2003_H9N2
CY109620_A/duck/Guangxi/1533/2007_H6N2
39496_A/mallard/Netherlands/13/2001_H2N9
CY004578_A/pintail_duck/ALB/86/1976_H3N2
JX566191_A/mallard/Sweden/99851/2009_H6N2
EF492278_A/turkey/Israel/425/2005_H9N2
HQ221659_A/chicken/Korea/SH0802/2008_H9N2
JX081142_A/emperor_goose/Alaska/44297-260/2007_H2N2
JX566236_A/mallard/Sweden/101142/2009_H5N2
CY054337_A/chicken/New_York/Sg-00289/1996_H2N2
FJ464615_A/chicken/Israel/215/2007_H9N2
GU722372_A/chicken/Guangxi/39/2007_H9N2
EU216096_A/chicken/Yunnan/Dehong1/2006_H9N2
EU935063_A/chicken/Henan/L1/2008_H9N2
EU429736_A/duck/Eastern_China/770/2003_H3N2
AB849915_A/muscovy_duck/Vietnam/QN3/2013_H6N2
EU429761_A/duck/Eastern_China/857/2003_H3N2
CY133155_A/American_green-winged_teal/Wisconsin/10OS3127/2010_H5N2
CY054460_A/avian/New_York/Sg-00415/2003_H7N2
AY862636_A/chicken/Korea/S15/03_H9N2
JX566216_A/mallard/Sweden/99999/2009_H6N2
AY254107_A/avian/NY/81746-5/00_H7N2
HM144656_A/wild_duck/Shantou/7307/2004_H6N2
EU429740_A/duck/Eastern_China/161/2002_H6N2
CY041388_A/barnacle_goose/Netherlands/1/2005_H6N2
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
AB753203_A/Rock_Pigeon/Vietnam/6/2009_H9N2
JF965309_A/duck/Eastern_China/39/2007_H6N2
AB569529_A/duck/Zambia/08/2009_H6N2
EU050078_A/partridge/Shantou/25/2000_H6N2
39526_A/mallard/Sweden/103/2005_H2N9
CY054426_A/chicken/New_York/Sg-00381/2001_H7N2
FJ517332_A/blue_goose/WI/711/1975_H5N2
AF222661_A/Silky_Chicken/Hong_Kong/SF44/99_H9N2
CY054387_A/quail/New_Jersey/Sg-00342/2000_H7N2
AY254137_A/guineafowl/MA/148081/02_H7N2
GU049898_A/chicken/Pennsylvania/446080-7/2006_H5N2
AY706954_A/duck/Hainan/4/2004_H6N2
JQ254955_A/chicken/Israel/1302/2010_H9N2
FJ519981_A/Egyptian_goose/South_Africa/AI23/2004_H5N2
GU122062_A/pekin_duck/Korea/LBM176/2008_H3N2
GQ335481_A/chicken/Shanghai/Y1/2007_H9N2
CY054423_A/avian/New_York/Sg-00378/2001_H7N2
CY096055_A/rosy-billed_pochard/Argentina/CIP051-1977/2010_H6N2
AF474042_A/chicken/California/1002/2000_H6N2
JN852797_A/chicken/Korea/KNUSWR09/2009_H9N2
GU361241_A/aquatic_bird/Korea/w125/2006_H5N2
AY862642_A/duck/Korea/S9/03_H3N2
39211_A/mallard/Alberta/297/2007_H2N9
CY016158_A/gadwall/Ohio/37/1999_H6N2
HM144617_A/duck/Shantou/1233/2002_H6N2
EF462514_A/turkey/Avigdor/1209/2003_H9N2
HQ221668_A/duck/Korea/SH0909/2009_H9N2
EF155084_A/quail/Shantou/4203/2002_H9N2
GQ120547_A/chicken/Israel/953/2007_H9N2
HQ398362_A/chicken/Shandong/SD0014/2008_H9N2
EF155119_A/quail/Shantou/8993/2005_H9N2
HQ221669_A/chicken/Korea/SH0910/2009_H9N2
AF508591_A/chicken/Shandong/6/96_H9N2
KF259538_A/chicken/Hong_Kong/NT305W/2011_H9N2
CY047650_A/American_black_duck/Quebec/11235/2006_H3N2
KF188286_A/turkey/California/1/1988_H9N2
AB753187_A/Eurasian_Woodcock/Vietnam/8/2007_H5N2
GU052630_A/chicken/Guatemala/45511-1/2000_H5N2
JQ639788_A/chicken/Guangdong/V/2008_H9N2
CY144286_A/ruddy_turnstone/Delaware/828213/2001_H11N2
CY110220_A/duck/Shantou/4376/2006_H6N2
GQ923423_A/duck/Pennsylvania/446080-6/2006_H5N2
EF626676_A/chicken/Shangqiu/A1/2000_H9N2
KC785008_A/duck/Taiwan/DV1241/2009_H5N2
KC261671_A/duck/Jiangsu/26/2004_H3N2
HQ143711_A/wild_bird/Korea/2-208/2004_H9N2
DQ116077_A/chicken/Gan_Shomron/1465/03_H9N2
CY067696_A/rosy-billed_pochard/Argentina/CIP051-557/2007_H6N2
GQ120544_A/chicken/Israel/869/2007_H9N2
EU678373_A/chicken/Iran/B308/2004_H9N2
AB781671_A/muscovy_duck/Vietnam/LBM189/2012_H3N2
DQ064425_A/chicken/Jilin/53/01_H9N2
CY028598_A/Guinea_fowl/New_York/19501-4/2006_H7N2
AY300945_A/turkey/CA/D0208652-C/02_H5N2
CY109484_A/duck/Fujian/416/2006_H6N2
GQ117195_A/duck/New_York/469961/2006_H5N2
EF155075_A/quail/Shantou/5675/2001_H9N2
KC895607_A/common_murre/Newfoundland/AB319/2011_H1N2
CY054428_A/chicken/New_York/Sg-00383/2001_H7N2
HM144659_A/mallard/Jiangxi/8264/2004_H6N2
KC758027_A/chicken/Bangladesh/8725/2010_H9N2
KF259463_A/chicken/Hong_Kong/NT547/2005_H9N2
CY054479_A/chicken/New_Jersey/Sg-00435/2004_H7N2
GQ923287_A/green_winged_teal/Ohio/468160/2006_H5N2
HQ221675_A/chicken/Korea/HC0410/2009_H9N2
CY034368_A/chicken/New_York/88291-11/2005_H7N2
AY497122_A/chicken/Puebla/8623-607/1994_H5N2
CY054381_A/chicken/New_Jersey/Sg-00336/1999_H7N2
JQ901672_A/spot-billed_duck/Jiangxi/34/2011_H9N2
CY133635_A/northern_shoveler/Arkansas/11OS386/2011_H9N2
GU050153_A/northern_pintail/California/491335/2007_H5N2
CY076199_A/mallard/Washington/44242-264/2006_H5N2
CY014882_A/chicken/New_York/14677-13/1998_H6N2
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
CY133523_A/mallard/Illinois/10OS3659/2010_H11N2
FJ464614_A/chicken/Israel/114/2007_H9N2
CY095254_A/duck/Egypt/053/2005_H6N2
A/Cottbus/1/1964_H2N2_1964-07-01
EU301276_A/aquatic_bird/Korea/KN-2/2005_H3N2
CY133095_A/northern_pintail/Wisconsin/10OS2857/2010_H5N2
HM144574_A/duck/Shantou/728/2001_H6N2
CY138314_A/blue-winged_teal/New_Brunswick/00288/2010_H5N2
JX310069_A/chicken/India/WB-NIV1057183/2010_H9N2
CY132567_A/mallard/Ohio/11OS1961/2011_H5N2
JX297589_A/duck/Guangxi/GXd-2/2010_H6N2
39135_A/mallard/Potsdam/176/1983_H2N2
CY054404_A/avian/New_York/Sg-00359/2001_H7N2
CY094631_A/mallard/California/5296/2009_H5N2
FJ464616_A/chicken/Israel/292/2008_H9N2
AY254116_A/chicken/NY/119256-7/2001_H7N2
CY031709_A/Muscovy_duck/New_York/23164-10/2005_H7N2
AY254109_A/chicken/NJ/118878-5/2001_H7N2
DQ997477_A/chicken/Henan/ni/2001_H9N2
CY004621_A/pintail_duck/ALB/627/1979_H3N2
GU053483_A/mallard/Maryland/470/2002_H6N2
CY042603_A/ruddy_turnstone/New_Jersey/Sg-00567/2008_H11N2
AF536712_A/Chicken/Guangdong/97_H9N2
JX456183_A/chicken/Iran/SS1/1998_H9N2
DQ681213_A/duck/Xuzhou/07/2003_H9N2
A/Albany/1/1958_H2N2_1958-07-01
CY109292_A/duck/Guizhou/1084/2006_H6N2
CY109228_A/duck/Guangxi/1074/2006_H6N2
AF457686_A/chicken/California/6643/2001_H6N2
AJ973085_A/duck/France/05056a/2005_H5N2
AF523397_A/Duck/Shantou/2143/00_H9N2
KC342621_A/mallard/Sweden/79361/2008_H4N2
AB716685_A/duck/Vietnam/OIE-3060/2011_H6N2
EU346937_A/chicken/Jiangsu/L1/2004_H9N2
DQ226138_A/guineafowl/HongKong/NT101/2003_H9N2
GU050130_A/Canada_goose/Wisconsin/474847-4/2006_H5N2
CY109700_A/duck/Jiangxi/5178/2007_H6N2
FJ610110_A/chicken/Jalisco/14589-660/1994_H5N2
KF259533_A/chicken/Hong_Kong/NT149W/2011_H9N2
CY005833_A/chicken/Hidalgo/28159-232/1994_H5N2
AF156392_A/Chicken/Hong_Kong/G23/97_H9N2
CY034760_A/mallard/Italy/4223-2/2006_H5N2
JQ770148_A/chicken/Zhejiang/ZGPL12/2011_H9N2
FJ464622_A/chicken/Israel/524/2008_H9N2
39521_A/mallard/Sweden/72/2005_H2N9
A/Albany/3/1958_H2N2_1958-07-01
CY095285_A/mallard/Ontario/15872/2005_N2
A/Albany/2/1968_H2N2_1968-07-01
FJ464624_A/turkey/Israel/900/2007_H9N2
GU724155_A/great_black-backed_gull/Newfoundland/296/2008_H13N2
CY014851_A/mallard/New_York/189/1982_H5N2
EU697211_A/turkey/North_Carolina/353568/2005_H3N2
CY054307_A/guinea_fowl/New_York/Sg-00257/1994_H7N2
GU050092_A/mallard/Mississippi/469988-2/2006_H5N2
GU053461_A/mallard/Maryland/252/2001_H5N2
AB256748_A/chicken/Yokohama/aq144/2001_H9N2
JX673929_A/duck/Japan/9UO139/2009_H5N2
KF367733_A/chicken/Guangdong/G7/2009_H9N2
CY031693_A/chicken/New_York/23164-7/2005_H7N2
KF188257_A/shorebird/Delaware_Bay/163/2003_H9N2
EU301300_A/duck/Korea/LPM86/2006_H3N2
HM060025_A/common_murre/Alaska/44089-066/2006_H10N2
GU361269_A/aquatic_bird/Korea/w351/2008_H5N2
JX456185_A/chicken/Iran/SS3/2008_H9N2
CY140545_A/American_wigeon/Louisiana/Sg-01032/2008_H6N2
CY132455_A/mallard/Ohio/11OS2229/2011_H5N2
EU678372_A/chicken/Iran/B308A/2004_H9N2
HM144583_A/wild_duck/Shantou/2395/2001_H6N2
CY132487_A/mallard/Ohio/11OS2156/2011_H5N2
KF297308_A/silkie_chicken/Wenzhou/788b/2013_H9N2
HM060027_A/thick-billed_murre/Alaska/44145-186/2006_H9N2
JX912983_A/chicken/Egypt/D4907A/2012_H9N2
FJ793398_A/chicken/Jiangsu/2/2001_H9N2
CY109668_A/duck/Guizhou/5302/2007_H6N2
FJ750569_A/chicken/Belgium/150VB/1999_H5N2
EF492290_A/turkey/Israel/1013/2002_H9N2
39501_A/mallard/Sweden/111/2002_H2N7
CY102457_A/shorebird/Delaware_Bay/200/1999_H3N2
CY041889_A/green-winged_teal/Minnesota/Sg-00131/2007_H3N2
KF259548_A/chicken/Hong_Kong/WF3/2012_H9N2
HQ825168_A/turkey/BC/1529-3/2005_H3N2
KC785067_A/duck/Taiwan/DV1236/2009_H5N2
JX456190_A/chicken/Iran/SS8/2011_H9N2
GU049882_A/duck/New_York/440409/2006_H5N2
CY109748_A/duck/Shantou/1080/2007_H6N2
AF098557_A/chicken/Puebla/8623-607/1994_H5N2
GU722371_A/chicken/Guangxi/21/2006_H9N2
KF259508_A/chicken/Hong_Kong/SSP176/2009_H9N2
CY054462_A/avian/New_York/Sg-00417/2003_H7N2
CY099353_A/chicken/India/IVRI-0006/2010_H9N2
CY022639_A/teal/Italy/3931-38/2005_H5N2
KC895599_A/common_murre/Newfoundland/AB318/2011_H1N2
CY116917_A/avian/Massachusetts/25756/1990_H2N2
KC784971_A/duck/Taiwan/DV1242/2009_H5N2
HM370115_A/duck/Eastern_China/a24/2008_H11N2
JX566214_A/mallard/Sweden/99985/2009_H6N2
DQ116078_A/chicken/Pardes-Hana-Carcur/1475/2003_H9N2
HM144670_A/duck/Shantou/8379/2005_H6N2
CY036012_A/chicken/New_York/19499-1/2006_H7N2
CY109936_A/duck/Shantou/16/2006_H6N2
AY768564_A/chicken/Korea/SNU0140/00_H9N2
CY110104_A/duck/Fujian/1092/2007_H6N2
KC541697_A/garganey/Georgia/1/2011_H4N2
GU361265_A/aquatic_bird/Korea/w235/2007_H5N2
CY054465_A/avian/New_York/Sg-00420/2003_H7N2
GQ923415_A/tundra_swan/Alaska/442960/2006_H5N2
CY016150_A/mallard/Ohio/94/1989_H4N2
FJ610129_A/chicken/MA/11801/1986_H5N2
CY031222_A/Guinea_fowl/New_York/10196-7/2005_H7N2
AY862633_A/chicken/Korea/S12/03_H9N2
EF155113_A/quail/Shantou/7731/2004_H9N2
CY120709_A/mallard/California/5197/2009_H5N2
JF795088_A/chicken/Shandong/BD/2010_H9N2
AF523396_A/Duck/Shantou/2102/00_H9N2
CY038484_A/chicken/Pakistan/UDL-04/2007_H9N2
KC758035_A/chicken/Bangladesh/13962/2011_H9N2
CY133334_A/mallard/Wisconsin/10OS3845/2010_H5N2
GQ923263_A/snow_goose/Montana/466771-4/2006_H5N2
KF259530_A/chicken/Hong_Kong/YU158/2011_H9N2
EU301298_A/duck/Korea/LPM66/2006_H3N2
HM855267_A/chicken/Iran/RZ70/2008_H9N2
CY095380_A/mallard/Quebec/11200/2006_H5N2
CY093593_A/mallard/California/6469/2008_H6N2
CY031246_A/chicken/New_York/23165-7/2005_H7N2
CY126274_A/ruddy_turnstone/Delaware/2762/1987_H11N2
GQ120534_A/chicken/Israel/1040/2007_H9N2
HQ221661_A/chicken/Korea/SH0902/2009_H9N2
CY023274_A/partridge/Shantou/4541/2001_H9N2
KF259555_A/chicken/Hong_Kong/YU262W/2012_H9N2
39168_A/mallard/Stralsund/41-6/1981_H2N1
FJ686740_A/mallard/Maryland/897/2004_H5N2
JX485428_A/duck/Shanghai/28-1/2009_H4N2
EF597309_A/chicken/Italy/8/1998_H5N2
CY132271_A/mallard/Ohio/11OS2073/2011_H1N2
EF155080_A/quail/Shantou/786/2002_H9N2
EF155082_A/quail/Shantou/1551/2002_H9N2
KF259505_A/pheasant/Hong_Kong/HH225/2008_H9N2
CY004517_A/coot/Alberta/134/1987_H6N2
KF259518_A/chicken/Hong_Kong/TSTB21/2010_H9N2
CY097592_A/mallard/Missouri/129/2009_H6N2
JQ041407_A/duck/Hebei/0908/2009_H5N2
GU361257_A/aquatic_bird/Korea/w217/2007_H5N2
HM590764_A/black-billed_magpie/Guangxi/30/2005_H9N2
CY032698_A/northern_shoveler/California/HKWF268/2007_H6N2
EF155054_A/quail/Shantou/782/2000_H9N2
A/Singapore/1-MA12/1957_H2N2_1957-05-15
KC757912_A/chicken/Bangladesh/10401/2011_H9N2
EF155098_A/quail/Shantou/3768/2003_H9N2
JF965299_A/duck/Eastern_China/59/2003_H6N2
KF259563_A/chicken/Wenzhou/606/2013_H9N2
GU122063_A/pekin_duck/Korea/LBM78/2007_H3N2
FJ793366_A/chicken/Jiangsu/1/2002_H9N2
KF259468_A/pheasant/Hong_Kong/SF529/2005_H9N2
AB638727_A/duck/Vietnam/OIE-2576/2009_H9N2
JN543573_A/chicken/Korea/333/2008_H9N2
GQ257435_A/duck/New_York/492652/2007_H5N2
A/Albany/5/1958_H2N2_1958-01-29
EF155095_A/quail/Shantou/3308/2003_H9N2
AY254121_A/chicken/NY/21586-8/1999_H7N2
DQ064426_A/chicken/Jiangsu/1/00_H9N2
HM144676_A/duck/Shantou/16432/2005_H6N2
CY054420_A/avian/New_York/Sg-00375/2001_H7N2
GQ373103_A/duck/Beijing/MG0617/2005_H9N2
CY023098_A/partridge/Shantou/2875/2001_H9N2
CY095046_A/chicken/New_York/31621-7/2005_H7N2
CY047602_A/mallard/Quebec/11045/2006_H3N2
CY110156_A/duck/Shantou/1004/2006_H6N2
KF259482_A/chicken/Hong_Kong/NT286/2007_H9N2
GQ414918_A/duck/Korea/522-79/2008_H6N2
EU743275_A/turkey/TX/1-40-82/1982_H5N2
CY109942_A/duck/Shantou/2863/2006_H6N2
CY004001_A/mallard_duck/ALB/250/1978_H6N2
CY144485_A/ruddy_turnstone/Delaware/AI03-114/2003_H9N2
CY033235_A/chicken/New_York/30732-8/2005_H7N2
CY054459_A/avian/New_York/Sg-00414/2003_H7N2
CY110270_A/duck/Shantou/6089/2006_H6N2
EU050124_A/turkey/Shantou/1915/2004_H6N2
AY300941_A/duck/ME/151895-7A/2002_H5N2
FJ464626_A/chicken/Israel/1033/2007_H9N2
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
CY125752_A/northern_pintail/Interior_Alaska/10BM14807R2/2010_H9N2
DQ347957_A/chicken/Korea/SNU0028/00_H9N2
AB275658_A/chicken/Ibaraki/12/2005_H5N2
EF626679_A/chicken/Qixian/A1/2001_H9N2
CY020991_A/mallard/Ohio/81/1986_H6N2
CY054476_A/chicken/New_York/Sg-00432/2004_H7N2
KC757800_A/chicken/Bangladesh/8731/2010_H9N2
DQ985168_A/mallard/BC/373/2005_H5N2
CY004050_A/blue-winged_teal/ALB/651/1978_H6N2
EF155124_A/quail/Shantou/20787/2005_H9N2
JF519776_A/chicken/Shanghai/Q0702/2007_H9N2
HQ398346_A/chicken/Puer/711/2008_H9N2
JX437690_A/egret/Hunan/1/2012_H9N2
CY094303_A/northern_shoveler/California/9017/2008_H11N2
AF523391_A/Duck/Shantou/1042/00_H9N2
CY054456_A/avian/New_York/Sg-00411/2003_H7N2
KF188392_A/chicken/Hong_Kong/NT155/2008_H9N2
39512_A/mallard/Sweden/81/2003_H2N3
AF474043_A/chicken/California/0139/2001_H6N2
CY041364_A/Eurasian_wigeon/Sweden/1/2004_H6N2
CY117005_A/chicken/New_Jersey/16264-16/1995_H2N2
GQ923247_A/mallard/Michigan/466547-5/2006_H5N2
JF965317_A/duck/Eastern_China/54/2002_H6N2
CY109972_A/duck/Shantou/9220/2006_H6N2
CY014618_A/duck/Hong_Kong/784/1979_H9N2
CY109412_A/duck/Shantou/14167/2006_H6N2
GU361246_A/aquatic_bird/Korea/w191/2007_H5N2
GU361252_A/aquatic_bird/Korea/w205/2007_H5N2
EU429729_A/duck/Eastern_China/36/2002_H11N2
CY099363_A/chicken/India/IVRI-0011/2011_H9N2
CY011050_A/blue-winged_teal/Ohio/908/2002_H3N2
GQ414913_A/duck/Korea/A56/2009_H6N2
HE802725_A/mallard/Norway/10_1537/2009_H9N2
GU722376_A/sparrow/Guangxi/11/2005_H9N2
GU361248_A/aquatic_bird/Korea/w198/2007_H5N2
CY095118_A/chicken/New_York/87493-1/2005_H7N2
EF063520_A/chicken/Dubai/338/2001_H9N2
39200_A/mallard/Alberta/673/1980_H2N3
EF492275_A/turkey/Israel/89/2005_H9N2
39187_A/swan/Maryland/206/1986_H2N7
HQ221671_A/duck/Korea/SH0912/2009_H9N2
CY038428_A/chicken/Pakistan/UDL-01/2006_H9N2
JX069091_A/ostrich/South_Africa/AI2214/2011_H5N2
EU050165_A/quail/Shantou/6825/2005_H6N2
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
CY076623_A/mallard/Washington/44338-112/2007_H6N2
CY109540_A/duck/Fujian/4276/2006_H6N2
DQ064433_A/chicken/Shijiazhuang/2/98_H9N2
CY014641_A/duck/New_Zealand/41/1984_H5N2
CY022263_A/poultry/Italy/365/1997_H5N2
DQ116085_A/turkey/Ein_Tzurim/1738/2004_H9N2
JF965304_A/chicken/Eastern_China/45/2007_H6N2
AB639028_A/duck/Vietnam/OIE-2326/2009_H9N2
CY146654_A/duck/Hunan/S4101/2011_H5N2
CY094719_A/mallard/California/5386/2009_H5N2
DQ226131_A/chicken/HongKong/NT142/03_H9N2
39495_A/mallard/Netherlands/14/2001_H2N3
CY133244_A/mallard/Wisconsin/10OS3051/2010_H4N2
JX912996_A/chicken/Egypt/D4692A/2012_H9N2
AJ697881_A/duck/Ontario/05/00__H3N2
GQ923207_A/green_winged_teal/Ohio/464069/2006_H5N2
HM144624_A/duck/Shantou/1706/2002_H6N2
CY077086_A/chicken/Hubei/01/1999_H9N2
GU049874_A/chicken/New_York/439236/2006_H5N2
FJ520141_A/northern_pintail/California/44221-608/2006_H1N2
GU361250_A/aquatic_bird/Korea/w202/2007_H5N2
GU050267_A/wild_bird/Wisconsin/439436-2/2006_H5N2
CY096642_A/blue-winged_teal/Guatemala/CIP049-03/2009_H11N2
CY093098_A/quail/Lebanon/273/2010_H9N2
CY047594_A/mallard/Quebec/11040/2006_H3N2
KC757988_A/chicken/Bangladesh/8996/2010_H9N2
DQ822192_A/Bewicks_swan/Netherlands/1/2005_H6N2
39507_A/mallard/Sweden/57/2002_H2N3
CY038162_A/ruddy_turnstone/New_Jersey/Sg-00518/2008_H3N2
CY094015_A/mallard/California/5219/2009_H5N2
AY862630_A/silky_chicken/Korea/S3/03_H9N2
CY034280_A/Guinea_fowl/New_York/22067-10/2005_H7N2
HM144580_A/duck/Shantou/1586/2001_H6N2
GU361247_A/aquatic_bird/Korea/w193/2007_H5N2
CY055108_A/blue-winged_teal/Minnesota/Sg-00452/2008_H4N2
GQ923351_A/Canada_goose/Texas/475000-3/2006_H5N2
CY015098_A/chicken/Queretaro/14588-19/1995_H5N2
AY180825_A/Duck/Nanchang/7-092/2000_H9N2
HQ871935_A/chicken/Korea/GH2/2007_H9N2
GU247936_A/chicken/Korea/196/2006_H9N2
JX566205_A/mallard/Sweden/99889/2009_H11N2
GQ923343_A/mallard/Arkansas/473507-9/2006_H5N2
CY031277_A/duck/Hong_Kong/702/1979-quail_adapted_H9N2
HM144697_A/duck/Fujian/5643/2005_H6N2
DQ997499_A/chicken/Beijing/nl/2002_H9N2
GU122058_A/chicken/Korea/LBM76/2007_H9N2
DQ997482_A/chicken/Hebei/nj/2002_H9N2
GU052734_A/chicken/Jalisco/228-4471/1998_H5N2
GU121384_A/black-billed_magpie/Guangxi/29/2005_H9N2
CY079350_A/gadwall/Wisconsin/08OS2293/2008_H3N2
AY180814_A/chicken/Nanchang/3-120/2001_H3N2
JX570821_A/turkey/MB/FAV11/2010_H5N2
AF523405_A/duck/Hong_Kong/366/78_H9N2
HQ221664_A/chicken/Korea/SH0905/2009_H9N2
JF917105_A/Korean_native_chicken/Korea/K040110/2010_H9N2
AB769246_A/chicken/Vietnam/OIE-2468/2012_H9N2
KF259526_A/chicken/Hong_Kong/CRA45W/2010_H9N2
CY054310_A/chicken/New_York/Sg-00260/1995_H2N2
HM144636_A/wild_duck/Shantou/853/2003_H6N2
CY041268_A/pink-footed_goose/Netherlands/1/2006_H9N2
AJ574904_A/turkey/England/1969_H3N2
CY037057_A/chicken/New_York/88291-15/2005_H7N2
CY064944_A/mallard/Netherlands/3/1999_H5N2
JN087290_A/duck/Korea/GJ107/2007_H3N2
JQ611706_A/chicken/Egypt/BSU-CU/2011_H9N2
EU742952_A/chicken/New_York/13833-7/1995_H7N2
EF634334_A/garganey/SanJiang/160/2006_H5N2
HQ014754_A/wild_duck/Korea/YS44/2004_H1N2
GQ184332_A/spotbill_duck/Xuyi/6/2005_H11N2
CY042496_A/ruddy_turnstone/New_Jersey/Sg-00519/2008_H3N2
CY136712_A/pintail/Alberta/267/1987_H6N2
AY254105_A/avian/NY/118353-1/2001_H7N2
CY096936_A/mallard/Illinois/3048/2009_H11N2
FJ648284_A/mallard/Bavaria/1/2007_H5N2
HM144635_A/wild_duck/Shantou/852/2003_H6N2
KF259469_A/silkie_chicken/Hong_Kong/NT400/2005_H9N2
CY093744_A/northern_shoveler/California/8855/2008_H5N2
39173_A/duck/Rugen/88-4/1981_H2N3
JX566213_A/mallard/Sweden/99983/2009_H6N2
AB836741_A/chicken/Quanh_Ninh/26/2013_H9N2
EU909877_A/chicken/California/B1/2005_H6N2
JN683639_A/turkey/Ontario/FAV-3/2011_H3N2
AY254113_A/chicken/New_Jersey/30739-6/2000_H7N2
CY095492_A/American_black_duck/Newfoundland_and_Labrador/26516/2007_H3N2
EF492273_A/turkey/Israel/90710/2000_H9N2
JQ770152_A/chicken/Guangdong/SYX12/2011_H9N2
AY664716_A/chicken/HongKong/YU427/03_H9N2
CY004969_A/mallard_duck/Alberta/645/1980_H5N2
JN087170_A/duck/Korea/U12/2007_H3N2
CY034848_A/Muscovy_duck/New_York/11646-4/2005_H7N2
EU735820_A/turkey/Ohio/313053/2004_H3N2
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
KF259519_A/chicken/Hong_Kong/TSTB27/2010_H9N2
CY054445_A/avian/New_York/Sg-00400/2003_H7N2
EU743036_A/emu/TX/39924/1993_H5N2
CY133375_A/mallard/Missouri/10OS4670/2010_H9N2
GU049945_A/duck/New_York/484680/2007_H5N2
CY021279_A/mallard/Maryland/631/2005_H3N2
CY110400_A/duck/Shantou/16784/2006_H6N2
GQ117139_A/duck/New_York/445743/2006_H5N2
AB049163_A/parakeet/Chiba/1/97_H9N2
GU361232_A/aquatic_bird/Korea/w54/2005_H5N2
GU052677_A/chicken/Puebla/28159-474/1995_H5N2
JX081145_A/greater_white-fronted_goose/Alaska/44049-046/2006_H5N2
HM144568_A/duck/Shantou/339/2000_H6N2
KC555086_A/pheasant/United_Arab_Emirates/D1521/2011_H9N2
EF155060_A/quail/Shantou/222/2001_H9N2
CY094311_A/northern_shoveler/California/9187/2008_H6N2
GU361256_A/aquatic_bird/Korea/w216/2007_H5N2
HM165471_A/chicken/Iran/133/2004_H9N2
FJ610059_A/chicken/Guanajuato/28159-331/1995_H5N2
CY110106_A/duck/Fujian/1291/2007_H6N2
CY094727_A/mallard/California/5491/2009_H5N2
KF259502_A/chicken/Hong_Kong/YU471W/2008_H9N2
A/North_Carolina/1/1968_H2N2_1968-07-01
AY180820_A/Quail/Nanchang/4-040/2000_H9N2
CY054327_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
CY054466_A/chicken/New_Jersey/Sg-00421/2004_H7N2
AF474041_A/chicken/California/650/2000_H6N2
AB569481_A/duck/Zambia/02/2008_H6N2
GU361249_A/aquatic_bird/Korea/w200/2007_H5N2
EF462520_A/chicken/Alonim/1552/2003_H9N2
GU722370_A/chicken/Guangxi/17/2007_H9N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
KF259470_A/chicken/Hong_Kong/AP167W/2006_H9N2
A/Ann_Arbor/7/1967_H2N2_1967-07-01
CY110388_A/duck/Shantou/15231/2006_H6N2
KF188277_A/duck/Nanchang/7-081/2001_H9N2
HM193632_A/mallard/Alaska/44187-129/2006_H3N2
GU361266_A/aquatic_bird/Korea/w236/2007_H5N2
DQ064410_A/chicken/Guangdong/10/00_H9N2
A/Krasnodar/101/1959_H2N2_1959-07-01
EU743510_A/mallard/Minnesota/380/1999_H3N2
HM144689_A/duck/Fujian/1695/2005_H6N2
DQ064421_A/chicken/Heilongjiang/48/01_H9N2
CY054472_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
EF063521_A/chicken/Dubai/339/2001_H9N2
HM144685_A/chicken/Hunan/989/2005_H6N2
GQ202057_A/chicken/Hebei/A/2007_H9N2
KF259486_A/chicken/Hong_Kong/YU629/2007_H9N2
KF259500_A/chicken/Hong_Kong/YSC82/2008_H9N2
39529_A/mallard/Netherlands/11/1999_H2N9
HM144621_A/duck/Shantou/1646/2002_H6N2
CY054350_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
CY042103_A/northern_shoveler/Minnesota/Sg-00138/2007_H3N2
EF597303_A/duck/Jiang_Xi/1286/2005_H5N2
GU122059_A/Korean_native_chicken/Korea/LBM453/2008_H9N2
AY254115_A/chicken/NY/119055-7/2001_H7N2
GU186540_A/chicken/Puebla/14585-622/1994_H5N2
KF259465_A/chicken/Hong_Kong/TP18/2005_H9N2
HM144577_A/duck/Shantou/1286/2001_H6N2
DQ299855_A/chicken/Korea/S27/04_H9N2
CY127171_A/laughing_gull/Delaware_Bay/94/1995_H11N2
GQ120542_A/chicken/Israel/694/2008_H9N2
JN869518_A/chicken/Fujian/G9/2009_H9N2
GU722377_A/sparrow/Guangxi/31/2006_H9N2
GU052638_A/chicken/El_Salvador/102711-2/2001_H5N2
DQ000239_A/pheasant/GuanDong/GZ1/03_H9N2
HM370124_A/duck/Eastern_China/N519/2007_H6N2
EF492281_A/turkey/Israel/619/2002_H9N2
EF626681_A/chicken/Huangdong/A1/2003_H9N2
A/Singapore/1/1957_H2N2_1957-05-15
EF492279_A/chicken/Israel/554/2005_H9N2
EF492291_A/turkey/Israel/1209/2003_H9N2
CY054403_A/avian/New_York/Sg-00358/2001_H7N2
FJ793406_A/chicken/Shandong/1/2000_H9N2
AY254117_A/chicken/New_York/13142-5/1994_H7N2
FJ610071_A/chicken/Jalisco/28159-600/1995_H5N2
CY127511_A/shorebird/Delaware_Bay/181/1999_H11N2
EU743054_A/chicken/NY/12004-3/1987_H5N2
FJ464629_A/turkey/Israel/1608/2006_H9N2
JQ770158_A/chicken/Guangdong/CYH12/2011_H9N2
CY133450_A/mallard/Iowa/10OS2721/2010_H2N2
CY149350_A/great_black-backed_gull/Iceland/1110/2011_H5N2
EU094475_A/mallard/SanJiang/113/2006_H6N2
EU429774_A/duck/Eastern_China/42/2006_H3N2
EF155091_A/quail/Shantou/1978/2003_H9N2
AB275654_A/chicken/Ibaraki/8/2005_H5N2
AB618596_A/duck/Vietnam/OIE-4429/2010_H6N2
CY054341_A/chicken/New_York/Sg-00293/1996_H2N2
GQ923383_A/waterfowl/Colorado/476466-3/2007_H5N2
KF188296_A/chicken/Beijing/1/1994_H9N2
AF156400_A/Chicken/Korea/38349-p96323/96_H9N2
EU216093_A/chicken/Yunnan/Chuxiong1/2007_H9N2
CY110052_A/duck/Shantou/19693/2006_H6N2
CY005620_A/duck/Hong_Kong/293/1978_H7N2
FJ793374_A/chicken/Jiangsu/1/2004_H9N2
CY054373_A/avian/New_York/Sg-00328/1999_H7N2
CY054407_A/avian/New_York/Sg-00362/2001_H7N2
DQ299831_A/chicken/Korea/S21/2004_H9N2
CY017077_A/bufflehead/Ohio/246/1986_H11N2
GQ414921_A/duck/Korea/A20/2009_H6N2
CY126770_A/mallard/Alberta/270/1986_H6N2
FJ464619_A/chicken/Israel/386/2007_H9N2
GU186559_A/chicken/Guatemala/194573/2002_H5N2
KF259577_A/chicken/Rizhao/1313/2013_H9N2
EU429776_A/duck/Eastern_China/60/2006_H3N2
CY023258_A/chicken/Shantou/4617/2003_H9N2
FJ985238_A/turkey/France/05045/2005_H1N2
EU429791_A/duck/Eastern_China/64/2004_H5N2
JN706702_A/turkey/Ontario/FAV-10/2011_H3N2
JF965298_A/duck/Eastern_China/58/2003_H6N2
JX912989_A/chicken/Egypt/S5018B/2012_H9N2
EF155096_A/quail/Shantou/3502/2003_H9N2
GQ373104_A/duck/Beijing/31/2005_H9N2
JQ639780_A/chicken/Guangdong/TS/2004_H9N2
HM144682_A/duck/Guangxi/3459/2005_H6N2
EU346941_A/chicken/Hebei/L1/2006_H9N2
CY060318_A/mallard/Sweden/52/2003_H6N2
KC895623_A/common_murre/Newfoundland/AB327/2011_H1N2
39137_A/mallard/Potsdam/177-6/1983_H2N2
GU052669_A/chicken/Puebla/14586-654/1994_H5N2
AB807874_A/duck/Vietnam/LBM300/2012_H10N2
39212_A/mallard/Alberta/289/2009_H2N9
FJ610077_A/chicken/Queretaro/7653-20/1995_H5N2
EU980481_A/mallard/MD/790/2002_H5N2
EF155107_A/quail/Shantou/1883/2004_H9N2
CY097488_A/blue-winged_teal/Wisconsin/2720/2009_H3N2
KF188312_A/poultry/United_Arab_Emirates/1831/2005_H9N2
JQ770161_A/chicken/Guangdong/LFQ12/2011_H9N2
CY031230_A/chicken/New_York/23164-6/2005_H7N2
CY054363_A/waterfowl/New_Jersey/Sg-00316/1998_H7N2
CY116869_A/mallard/Potsdam/177-6/1983_H2N2
DQ116065_A/chicken/Tel_Adashim/812/2001_H9N2
HM144655_A/duck/Shantou/6847/2004_H6N2
JF965306_A/duck/Eastern_China/29/2004_H6N2
KF259517_A/chicken/Hong_Kong/TSTB17W/2010_H9N2
CY094991_A/chicken/New_York/23164-8/2005_H7N2
JX566177_A/mallard/Sweden/99820/2009_H11N2
KF188358_A/duck/Nanchang/6-361/2001_H9N2
KC895734_A/common_murre/Newfoundland/HM530/2011_H1N2
CY042150_A/green-winged_teal/Minnesota/Sg-00180/2007_H6N2
AF474044_A/chicken/California/1316/2001_H6N2
KF259539_A/chicken/Hong_Kong/CSW445W/2011_H9N2
EU909866_A/duck/California/B42/2005_H6N2
???????????
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1350_A/sanderling/1258/1986_H6N6
CY020390_A/Albany/6/1967_H2N2
AY422020_A/duck/Hokkaido/86/2001_H2N3
1231_A/chicken/1203/2003_H6N1
997_A/chicken/icrc213/2007_H5N1
202_A/swine/Guangdong/wxl/2004_H9N2
2878_A/South_Australia/61/2005_H3N2_(6)
39208_A/wild_duck/Shantou/992/2000_H2N8
1333_A/black_duck/4045/1980_H6N5
4406_A/Vietnam/1203/2004_H5N1
3320_A/Wellington/38/2004_H3N2
3092_A/Auckland/610/2002_H3N2
884_A/common_goldeneye/12/2006_H5N1_(2)
795_A/chicken/9/2004_H5N1
CY048742_A/chicken/New_York/Sg-00301/1997_H2N2
CY078580_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3_(2)
AY210033_A/Victoria/15681/59_H2N2
1186_A/pintail/179/1993_H6N1
175_A/swine/Spain/39139/2002_H3N2
3461_A/Bangkok/1/1979_H3N2
1174_A/shorebird/1346/2001_H5N7
1858_A/Tientsin/78/1977_H1N1
39529_A/mallard/Netherlands/11/1999_H2N9_(2)
1267_A/mallard/113/2006_H6N2
3780_A/Memphis/59/99_H3N2
746_A/turkey/358533/2005_H4N8
50_A/swine/Tennessee/1/1975_H1N1
3477_A/Memphis/1/71_H3N2
1607_A/chicken/34668/1995_H7N3
AB275409_A/tern/Australia/1402/2004_H2N5
2103_A/Lackland/7/1978_H1N1
141_A/swine/Shanghai/1/2007_H1N2
363_A/turkey/7034/1986_H1N1
109_A/swine/Iowa/1/1985_H1N1
878_A/chicken/p0169/2007_H5N1
585_A/blue-winged_teal/13436/2005_H3N8
3247_A/Canterbury/12/2004_H3N2
39211_A/mallard/Alberta/297/2007_H2N9
CY003908_A/herring_gull/DE/698/1988_H2N1_(2)
1205_A/chicken/g23/87_H6N1
39234_A/shorebird/Delaware_Bay/236/1997_H2N1
A/swine/Hong_Kong/8512/2001_H1N1
CY003915_A/herring_gull/DE/703/1988_H2N8
286_A/blue-winged_teal/101/1993_H11N9
2282_A/Michigan/ur060015/2006_H1N1
CY020414_A/Albany/2/1968_H2N2
CY005414_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
EU735811_A/chicken/PA/298101-4/2004_H2N2
1339_A/American_wigeon/hkwf295/2007_H6N5
1102_A/chicken/40018/1984_H5N2
CY032254_A/Krasnodar/101/1959_H2N2
477_A/sanderling/766/1986_H2N7
1715_A/chicken/4/1999_H9N2_(2)
FJ686755_A/mallard/Maryland/228/2001_H2N3
362_A/blue-winged_teal/b228/1986_H1N1
CY095189_A/turkey/New_York/53294-7/2005_H2N3
4331_A/England/1972_H3N2
928_A/chicken/300/2007_H5N1
CY095173_A/environment/New_York/46614-2/2005_H2N3_(3)
155_A/swine/Manitoba/12707/2005_H3N2
1873_A/Nanchang/9/1996_H1N1
2653_A/Moscow/1019/1965_H2N2_(3)
CY048699_A/chicken/New_York/Sg-00256/1994_H2N2
A/swine/Hong_Kong/294/2009_H1N2
829_A/cygnus_olor/1/2005_H5N1
1588_A/turkey/9742/2002_H7N3
943_A/duck/esd1/2003_H5N1
1280_A/green-winged_teal/203/1998_H6N2
AY210050_A/Kumamoto/1/1965_H2N2
3293_A/Waikato/43/2004_H3N2
AX399730_A/Singapore/1/1957_H2N2
A/Ann_Arbor/6/1960_H2N2
2649_A/Netherlands/56/1963_H2N2_(2)
825_A/duck/178718/2006_H5N1
142_A/swine/Cloppenburg/idt4777/2005_H1N2
CY020382_A/Albany/26/1957_H2N2
AY210057_A/Cordoba/522/67_H2N2
39530_A/mallard/Netherlands/12/1999_H2N9
1733_A/chicken/56/2001_H9N2
63_A/swine/Wisconsin/30954/1976_H1N1
753_A/chicken/1207/2006_H5N1
AY664429_A/ruddy_turnstone/Delaware/34/1993_H2N1
A/swine/Hong_Kong/NS1659/2001_H1N1
39140_A/duck/Hong_Kong/273/1978_H2N2_(2)
GU050814_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
3274_A/Christchurch/14/2004_H3N2
595_A/duck/17g/1987_H3N8
2076_A/Phila/1935_H1N1
GU050611_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
3472_A/Albany/3/1969_H3N2
587_A/duck/8/80_H3N8
CY014822_A/chicken/New_York/13828-3/1995_H2N2
GU050779_A/ruddy_turnstone/Delaware/669/2002_H2N1
1215_A/chicken/sp1/2000_H6N1
1298_A/chicken/465/2000_H6N2_(2)
39149_A/chicken/Jena/4705/1984_H2N2_(2)
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
CY003985_A/mallard/Alberta/149/2002_H2N4
2764_A/South_Australia/76/2000_H3N2
3692_A/New_York/603/1996_H3N2
1657_A/turkey/1/1988_H7N9
AY210038_A/Taiwan/1/1962_H2N2_(2)
407_A/mallard_duck/6861/1978_H1N5
1432_A/chicken/19241/1997_H7N2
2170_A/Ohio/3559/1988_H1N1
AY210030_A/Albany/6/58_H2N2
1707_A/chicken/9/97_H9N2
297_A/mallard/209/2006_H11N9
2077_A/Hickox/1940_H1N1
1611_A/chicken/c1998/1998_H7N3
39487_A/mallard/Sweden/58112/2006_H2N2
4191_A/New_York/938/2006_H3N2
CY048735_A/chicken/New_York/Sg-00293/1996_H2N2
1784_A/parakeet/92a/98_H9N2
524_A/mallard/Maryland/2005_H3N2
798_A/duck/93/2004_H5N1
547_A/mallard_duck/331/1985_H3N6
GU050751_A/blue-winged_teal/Texas/71/2001_H2N1
CY048738_A/guinea_fowl/New_Jersey/Sg-00296/1996_H2N3
1085_A/turkey/1325/2005_H5N2
2996_A/Siena/1/1997_H3N2
39201_A/mallard/Pennsylvania/9001/1984_H2N6
993_A/quail/niah7562/2005_H5N1
CY048716_A/chicken/New_York/Sg-00273/1995_H2N2
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
FJ686811_A/mallard/Maryland/316/2003_H2N3
AY422018_A/duck/Hokkaido/107/2001_H2N3
CY020406_A/Albany/3/1967_H2N2
CY018878_A/green-winged_teal/Ohio/175/1986_H2N1
270_A/sharp-tailed_sandpiper/6/2004_H11N9
CY015143_A/ruddy_turnstone/Delaware/81/1993_H2N1
1824_A/Melbourne/35_H1N1
1100_A/turkey/14082/1982_H5N2
CY032238_A/Berlin/3/1964_H2N2
3546_A/Memphis/5/88_H3N2
2595_A/WSN/1933ts61/_H1N1
A/Netherlands/65/1963_H2N2_(3)
3476_A/Albany/6/1970_H3N2
17_A/swine/Shanghai/1/2005_H1N1
39192_A/mallard/Alberta/309/1979_H2N3
729_A/red-necked_stint/4126/1980_H4N8
1281_A/duck/16873/1999_H6N2
2997_A/Genoa/1/2002_H3N2
146_A/swine/Miyazaki/1/2006_H1N2
39195_A/mallard/Alberta/207/1980_H2N3
39171_A/duck/Rugen/78-6/1981_H2N3
1641_A/chicken/327/1997_H7N4
2071_A/TW/3355/97_H1N1
1645_A/chicken/1/1985_H7N7
39206_A/mallard/Alberta/356/1988_H2N3_(3)
CY077907_A/Nijmegen/1959_H2N2
752_A/mallard_duck/180/1986_H4N9
2741_A/Queensland/4/2000_H3N2
CY003848_A/mallard/Alberta/77/1977_H2N3
CY048705_A/guinea_fowl/New_York/Sg-00262/1995_H2N2
CY055187_A/shorebird/Delaware/182/1997_H2N1
1600_A/turkey/3807/2004_H7N3
39521_A/mallard/Sweden/72/2005_H2N9
A/Canada-ON/RV1527/2009_H1N1
1580_A/chicken//2004_H7N3_(2)
2938_A/Hongkong/19ma212/1968_H3N2
CY020542_A/Albany/1/1959_H2N2
2870_A/Queensland/60/2005_H3N2
39202_A/mallard/Alberta/257/1984_H2N3
CY020518_A/Albany/9/1967_H2N2
158_A/swine/Guangdong/01/2002_H3N2
1814_A/duck/147/1977_H9N6
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
39494_A/northern_shoveler/Georgia/1/2010_H2N3
4273_A/Florida/ur070101/2008_H3N2_(4)
A/Georgia/1/1963_H2N2
2906_A/Nanjing/36/83_H3N2
812_A/duck/hangmei01/2006_H5N1
2319_A/Florida/ur060355/2007_H1N1
1112_A/chukar/145917/1998_H5N2
CY044326_A/Japan/305/1957_H2N2
4407_A/Canada/rv504/2004_H7N3
AY422021_A/duck/Hokkaido/95/2001_H2N2
1148_A/mallard/897/2004_H5N2
A/Johannesburg/617/1967_H2N2
39214_A/mallard/Alberta/319/2009_H2N3
AB428726_A/duck/Hokkaido/86/2001_H2N3
GU053522_A/mallard/Maryland/242/2001_H2N2
508_A/mallard/68/1999_H3N2_(2)
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
695_A/ruddy_turnstone/47/1985_H4N6
1146_A/ruddy_turnstone/313/2003_H5N2
CY045280_A/mallard/Quebec/10969/2006_H2N3
39217_A/sanderling/New_Jersey/766/1986_H2N7_(3)
AY210048_A/New_Jersey/3/65_H2N2
1076_A/duck/342/1978_H5N2
39495_A/mallard/Netherlands/14/2001_H2N3
3512_A/Memphis/4/77_H3N2
CY003856_A/pintail/Alberta/293/1977_H2N9
CY005547_A/duck/Hong_Kong/278/1978_H2N9
1727_A/chicken/1/2000_H9N2
271_A/mallard_duck/294/1977_H11N9
CY048712_A/duck/Pennsylvania/Sg-00269/1995_H2N3
EU258944_A/swine/Missouri/4296424/2006_H2N3
1417_A/ostrich/2332/2000_H7N1
CY048715_A/guinea_fowl/New_York/Sg-00272/1995_H2N2
AY664477_A/sanderling/New_Jersey/766/1986_H2N7
1614_A/turkey//1971_H7N3
1183_A/chicken/22a/1998_H5N9
2687_A/Albany/1/1959_H2N2_(5)
CY076801_A/northern_shoveler/California/JN586/2006_H2N9
1206_A/chicken/824/97_H6N1
GQ404611_A/duck/Munchen/9/1979_H2N2
CY014917_A/mallard_duck/New_York/66861/1978_H2N3
GU050855_A/ruddy_turnstone/New_Jersey/1780/2002_H2N9
2070_A/TW/130/96_H1N1
3449_A/Udorn/307/1972_H3N2
39151_A/chicken/New_York/1995_H2N2
39167_A/mallard/Stralsund/45-6/1981_H2N3
2954_A/Hongkong/14/83_H3N2
AY210063_A//Ann_Arbor/7/1967_H2N2
7_A/swine/Ontario/3/1981_H1N1
CY036816_A/Korea/426/1968_H2N2
356_A/duck/69238/2007_H1N1
1279_A/chicken/1467713/1998_H6N2
1194_A/chicken/17/1977_H6N1
452_A/duck/1215/1973_H2N3_(2)
CY043327.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
GQ404592_A/duck/Germany/1972_H2N9
GU050731_A/mallard/Minnesota/27/1998_H2N2
CY005766_A/mallard/Potsdam/177-4/1983_H2N2
1015_A/chicken/830/2004_H5N1
CY021790_A/Albany/24/1958_H2N2
CY034045_A/Singapore/1/1957_H2N2
156_A/swine/Ontario/33853/2005_H3N2
1752_A/chicken/hj/2007_H9N2
2994_A/Siena/6/1991_H3N2
411_A/semi-palmated_sandpiper/43/1990_H2N1_(2)
2202_A/Charlottesville/31/95_H1N1
AY210026_A/Davis/1/57_H2N2
4334_A/Shanghai/1/2006_H5N1
AY664465_A/ruddy_turnstone/Delaware/81/1993_H2N1
1593_A/turkey/2685/2003_H7N3
1625_A/mallard/418/2005_H7N3
223_A/chicken/n/1949_H10N7
581_A/pintail_duck/169/1980_H3N8
FJ357078_A/mallard/MN/14/1998_H2N3
CY048707_A/chicken/New_Jersey/Sg-00264/1995_H2N2
143_A/swine/Doetlingen/idt4735/2005_H1N2
A/North_Carolina/1/1968_H2N2
3155_A/Wellington/66/2002_H3N2
430_A/chicken/2981014/2004_H2N2_(2)
A/Berlin/3/1964_H2N2
912_A/chicken/14/2005_H5N1
1668_A/duck/2/2005_H8N4
1437_A/chicken/162246/1999_H7N2
GU050807_A/mallard/Minnesota/31/2000_H2N9
475_A/herring_gull/471/1986_H2N7_(2)
1785_A/duck/9/99_H9N2
1767_A/chicken/1953/2004_H9N2
1663_A/mallard_duck/7/1987_H8N4
179_A/swine/Ratchaburi/niah59/2004_H3N2
GU050772_A/ruddy_turnstone/Delaware/413/2002_H2N1
497_A/turkey/31232/2005_H3N2
321_A/red-necked_stint/5745/1982_H12N9
2787_A/Queensland/20/2001_H3N2_(3)
918_A/goose/627/2005_H5N1
486_A/gull/19/1977_H2N9
2078_A/Bel/1942_H1N1
537_A/mallard_duck/635/1983_H3N5
2068_A/St_Petersburg/8/2006_H1N1
CY048710_A/chicken/New_Jersey/Sg-00267/1995_H2N2
FJ686731_A/mallard/Ohio/365/2003_H2N1
1090_A/chicken/14589660/1994_H5N2
3179_A/Canterbury/412/2003_H3N2
CY032278_A/Tashkent/1046/1967_H2N2
3444_A/Qatar/af02/2008_H3N2
844_A/grey_heron/1046/2008_H5N1
1561_A/chicken/194954/2006_H7N2
861_A/crow/53/2004_H5N1_(2)
A/Zhang/4/1957_H2N2
GU050604_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
1986_A/Canterbury/51/2001_H1N1
46_A/swine/Wisconsin/2/1970_H1N1
3503_A/Memphis/108/76_H3N2
36_A/swine/Ohio/23/1935_H1N1
AB275864_A/tern/Australia/91/2004_H2N5
3000_A/Kuwait/af03/2008_H3N2
766_A/chicken/718/2001_H5N1
39209_A/mallard/Alberta/33/2001_H2N1
AF231360_A/black_duck/New_Jersey/1580/78_H2N3
839_A/egret/7572/2003_H5N1
GQ257520_A/mallard/Maryland/338/2003_H2N3
3149_A/Waikato/21/2002_H3N2
1779_A/turkey//2005_H9N2
AY210062_A/Taiwan/1/1967_H2N2
2959_A/Hongkong/4/84_H3N2
145_A/swine/Saitama/1996_H1N2
A/swine/Hong_Kong/1562/2005_H1N2
4305_A/New_York/ur070133/2008_H3N2
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7_(4)
1823_A/Henry/1936_H1N1
658_A/mallard/300/1977_H4N3
2066_A/USSR/90/1977_H1N1
65_A/swine/Iowa/1/1977_H1N1
2670_A/Korea/426/68_H2N2_(2)
1240_A/dunlin/65/2005_H6N1
2593_A/California/4/2009_H1N1
1876_A/Roma/1949_H1N1
1255_A/Eurasian_coot/2727/1979_H6N2
1111_A/rhea/39923/1993_H5N2
2280_A/Kentucky/ur060007/2006_H1N1_(3)
1798_A/chicken/s21/2004_H9N2
1731_A/chicken/10/2000_H9N2
A/Korea/426/1968_H2N2_(3)
1723_A/chicken/6/2000_H9N2
FJ686723_A/mallard/Ohio/363/2003_H2N1
2678_A/Albany/22/1957_H2N2_(2)
JF327329_A/duck/OH/492493/2007_H2N3_(2)
396_A/mallard/406/2002_H1N1
GQ404639_A/mallard/Czech_Republic/14525-3/2007_H2N2
39532_A/mallard/Netherlands/37/2008_H2N3
39135_A/mallard/Potsdam/176/1983_H2N2_(8)
3056_A/Waikato/16/2000_H3N2
901_A/cygnus_olor/ast0521/2005_H5N1
866_A/whooper_swan/2/2008_H5N1_(2)
39134_A/mallard/MT/Y61/_H2N2
1644_A/chicken//1976_H7N7
1142_A/mallard/789/2002_H5N2
39518_A/mallard/Sweden/51/2005_H2N3
39230_A/shorebird/Delaware_Bay/122/1997_H2N1_(4)
39142_A/duck/New_Jersey/7872-27/1995_mixed_(7)
2680_A/Ann_Arbor/23/1957_H2N2_(2)
39204_A/mallard/Alberta/856/1984_H2N3
M63531_A/Korea/426/1968_H2N2
1710_A/chicken/2/98_H9N2
811_A/chicken/2/2006_H5N1
AY210044_A/Taiwan/1964_H2N2
2943_A/Hongkong/46/71_H3N2
851_A/turkey//2006_H5N1
1000_A/chicken/8/2005_H5N1
EU557622_A/northern_pintail/Alaska/44183-123/2006_H2N3
1874_A/Hongkong/117/77_H1N1_(5)
2004_A/South_Canterbury/159/2001_H1N1
922_A/chicken/123/2006_H5N1
437_A/mallard/205/1998_H2N3_(3)
929_A/chicken/2/2007_H5N1
1890_A/New_Zealand/7/1983_H1N1_(2)
CY097204_A/American_green-winged_teal/Illinois/2479/2009_H2N3
147_A/swine/Saraburi/niah13021/2005_H1N2
2072_A/TW/4845/99_H1N1
AY422019_A/duck/Hokkaido/17/2001_H2N3
39144_A/avian/Massachusetts/25756/1990_H2N2
867_A/whooper_swan/1/2008_H5N1
629_A/duck/1/1963_H3N8
1786_A/chicken/aq26/2001_H9N2
1087_A/chicken/1/2005_H5N2
2581_A/Virginia/ur060360/2007_H1N1
3441_A/Panama/2007/1999_H3N2_(2)
37_A/swine/Jamesburg/1942/1942_H1N1
CY101556_A/mallard/Alberta/353/1988_H2N3
790_A/chicken/12/2004_H5N1
39199_A/mallard/Alberta/558/1980_H2N3
2895_A/Ontario/1252/2007_H3N2
2075_A/Alaska/1935_H1N1_(3)
3529_A/Memphis/1/81_H3N2
816_A/duck/5310/2006_H5N1
966_A/chicken/niah108192/2005_H5N1
706_A/mallard/178/1990_H4N6
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
830_A/chicken/22531/2006_H5N1_(2)
1583_A/Canada_goose/3752/2007_H7N3
948_A/chicken/17848/2006_H5N1
GU050848_A/ruddy_turnstone/Delaware/1687/2002_H2N9
23_A/swine/Kyoto/3/1979_H1N1
603_A/mallard/283/1999_H3N8
144_A/swine/Ehime/1/1980_H1N2
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
2067_A/USSR/46/1979_H1N1
CY003864_A/laughing_gull/New_Jersey/75/1985_H2N9
HM060058_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
4409_A/Hongkong/1073/99_H9N2
224_A/mallard_duck/19/1979_H10N7
776_A/duck/bj/2002_H5N1
305_A/pintail/49/2003_H12N5
2462_A/Oklahoma/ur060063/2007_H1N1
3408_A/Wellington/6/2005_H3N2
CY021814_A/Albany/1/1958_H2N2
2693_A/Albany/8/1967_H2N2_(4)
276_A/shoveler/19/1999_H11N9
1424_A/chicken/322/2001_H7N1
4344_A/Hongkong/213/2003_H5N1
1712_A/chicken/8/1998_H9N2
39524_A/mallard/Sweden/91/2005_H2N9
CY053465_A/environment/New_Jersey/Sg-00422/2004_H2N2
470_A/mallard/202/1996_H2N5_(2)
2723_A/New_South_Wales/4/1999_H3N2
CY097375_A/mallard/Wisconsin/2785/2009_H2N3
4182_A/Wisconsin/67/2005_H3N2_(2)
1739_A/chicken/43/2002_H9N2
CY076841_A/bufflehead/California/JN1016/2006_H2N9
857_A/duck/aq10/2003_H5N1
102_A/swine/Minnesota/58927/1979_H1N1
39536_A/mallard/Netherlands/12/2008_H2N3
2083_A/Fortmonmouth/1/47_H1N1
CY048711_A/chicken/New_Jersey/Sg-00268/1995_H2N2
1099_A/mallard/944/1982_H5N2
559_A/ruddy_turnstone/335/2005_H3N6
1735_A/chicken/53/2001_H9N2
1730_A/wild_duck/20480/2000_H9N2
39152_A/chicken/New_York/1995_H2N2
2823_A/Queensland/39/2003_H3N2
4339_A/Hongkong/481/97_H5N1
39489_A/mallard/Sweden/68735/2007_H2N2_(2)
24_A/swine/Hokkaido/2/1981_H1N1
182_A/swine/Ratchaburi/niah874/2005_H3N2
GU050632_A/ruddy_turnstone/Delaware/1252/2002_H2N9_(3)
939_A/falcon/d1936/2007_H5N1
3209_A/Waikato/115/2003_H3N2
132_A/swine/England/wvl10/1993_H1N1_(2)
AY664447_A/mallard/Alberta/226/98_H2N3
3724_A/New_York/569/1997_H3N2
CY077450_A/mallard/New_Zealand/449-94/2004_H2N3
1270_A/gull/3100/2006_H6N2
128_A/swine/Iowa/24297/1991_H1N1
CY031580_A/Ann_Arbor/23/1957_H2N2
748_A/least_sandpiper/1/2007_H4N8
39174_A/duck/Rugen/88-6/1981_H2N3
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
GU050758_A/blue-winged_teal/Texas/82/2001_H2N1
3782_A/New_York/138/1999_H3N2
2887_A/Western_Australia/73/2005_H3N2
39533_A/mallard/Netherlands/58/2008_H2N3
FJ686803_A/mallard/Maryland/314/2003_H2N3
12_A/swine/Alberta/56626/2003_H1N1
964_A/open-billed_stork/tsd0912f/2004_H5N1
4027_A/New_York/267/2003_H3N2
1781_A/chicken/aq48/97_H9N2
39156_A/guinea_fowl/New_York/4449-12/1994_H2N2
39147_A/chicken/New_York/29878/1991_H2N2
CY101475_A/ruddy_turnstone/Delaware/519/1988_H2N1
CY087801_A/Japan/305-MA12/1957_H2N2
1171_A/mallard/64650/2003_H5N7
680_A/mallard/88/2004_H4N6
39184_A/duck/Nanchang/2-0492/2000_H2N9
130_A/swine/OH/511445/2007_H1N1
952_A/chicken/niah316/2004_H5N1
GU050576_A/ruddy_turnstone/Delaware/96/2002_H2N9
3450_A/Leningrad/360/1986_H3N2
862_A/crow/102/2004_H5N1
1582_A/American_black_duck/2538/2007_H7N3
CY005431_A/duck/Nanchang/2-0486/2000_H2N9
2373_A/Kentucky/ur060043/2007_H1N1
39506_A/mallard/Sweden/33/2002_H2N3
AY210034_A/Sao_Paolo/3/1959_H2N2
1477_A/chicken/29450812/2004_H7N2
39218_A/shorebird/New_Jersey/845/1986_H2N7
2159_A/Memphis/54/1983_H1N1
39502_A/mallard/Sweden/112/2002_H2N7
CY003923_A/laughing_gull/New_Jersey/798/1986_H2N7
CY060399_A/mallard/Sweden/88/2002_H2N1
1108_A/turkey/33973/1992_H5N2
A/Taiwan/1/1964_H2N2
777_A/chicken/wo/2003_H5N1
2288_A/Alabama/ur060536/2007_H1N1
AY180503_A/duck/Nanchang/4-184/2000_H2N9
CY031604_A/Moscow/1019/1965_H2N2
3451_A/Moscow/10/99_H3N2
191_A/swine/North_Carolina/2003/2003_H3N2
1738_A/chicken/21/2002_H9N2
1650_A/chicken/r28/2003_H7N7
A/Guiyang/1/1957_H2N2
A/swine/Hong_Kong/9656/2001_H1N1
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
807_A/domestic_green-winged_teal/79/2005_H5N1
AY664425_A/mallard/Alberta/77/1977_H2N3_(2)
2736_A/New_South_Wales/36/2000_H3N2_(2)
CY003953_A/mallard/Alberta/202/1996_H2N5
3206_A/South_Canterbury/433/2003_H3N2
953_A/chicken/niah330/2004_H5N1
1883_A/Malaysia/54/_H1N1
CY014830_A/guinea_fowl/New_York/20221-11/1995_H2N2
369_A/turkey/210893/1992_H1N1
AY633365_A/pintail/Alberta/22/97_H2N9
1717_A/chicken/4/99_H9N2
4335_A/China/gd02/2006_H5N1
39189_A/black_duck/New_Jersey/1580/1978_H2N3
1615_A/pheasant/917/1980_H7N3
3454_A/TW/3565/2002_H3N2
891_A/chicken/10478/2006_H5N1
GU168431_A/northern_pintail/Alaska/44339-624/2007_H2N3
4405_A/Thailand/676/2005_H5N1
39510_A/northern_pintail/Sweden/1/2003_H2N3
39143_A/chicken/Connecticut/13657/1990_H2N2
137_A/swine/Ontario/48235/2004_H1N2
HM204776_A/El_Salvador/2-Q226L/1957_H2N2
1158_A/tern//1961_H5N3
4401_A/Thailand/1kan1/2004_H5N1
39528_A/mallard/Sweden/5/2005_H2N3
A/swine/Hong_Kong/78/2003_H1N1
3233_A/Ashburton/280/2004_H3N2
426_A/mallard/1784/83_H2N2
2998_A/Genoa/14/2003_H3N2
32_A/swine/Chonburi/niah9469/2004_H1N1
16_A/swine/Tianjin/1/2004_H1N1
A/Netherlands/M1/57_H2N2
AY664473_A/pintail/Alberta/293/1977_H2N9
794_A/chicken/327/2004_H5N1
781_A/duck/12/2003_H5N1
2894_A/Ontario/rv1273/2005_H3N2
A/Netherlands/B1/68_H2N2_(2)
1203_A/duck/526/72_H6N1
39197_A/mallard/Alberta/501/1980_H2N3
AY664466_A/Shorebird/Delaware/122/97_H2N1
565_A/wedge-tailed_shearwater/405/1977_H3N8
CY003961_A/blue-winged_teal/Alberta/16/1997_H2N9_(2)
CY033474_A/Berkeley/1/1968_H2N2
1094_A/mallard/42/1975_H5N2
22_A/swine/Niigata/1/1977_H1N1
A/Moscow/1019/1965_H2N2
2893_A/Brisbane/10/2007_H3N2
A/England/12/1962_H2N2
AY210060_A/Johannesburg/567/1967_H2N2
207_A/swine/Guangxi/s11/2005_H9N2
2907_A/Nanjing/28/84_H3N2
358_A/pigeon/1407/1981_H1N1
366_A/turkey/19762/1988_H1N1
39492_A/mallard/Netherlands/31/2006_H2N2_(2)
39516_A/mallard/Sweden/43/2005_H2N9_(5)
3993_A/Memphis/31/2003_H3N2
759_A/mallard/499/2005_H5N1
AY664437_A/laughing_gull/New_Jersey/75/1985_H2N9
2302_A/California/ur060564/2007_H1N1
A/Leningrad/29/1963_H2N2
304_A/mallard/52/1997_H12N5
1101_A/chicken/1/1983_H5N2
1813_A/ruddy_turnstone/2576/1987_H9N5
810_A/chicken/3157/2006_H5N1
FJ686763_A/mallard/Maryland/231/2001_H2N3
44_A/swine/Wisconsin/2/1966_H1N1
1753_A/duck/702/1979_H9N2
1877_A/Siena/10/1989_H1N1
DQ009919_A//Canada/720/2005_H2N2
39221_A/gull/Maryland/18/1977_H2N9_(4)
775_A/duck/xj/2002_H5N1
38_A/swine/Wisconsin/1/1957_H1N1
CY005539_A/duck/Hong_Kong/319/1978_H2N2
1724_A/chicken/31/2000_H9N2
2989_A/Siena/3/1988_H3N2
351_A/blue-winged_teal/141/1992_H1N1
39164_A/mallard/Rugen/26-4/1980_H2N3
39497_A/mallard/Sweden/6/2002_H2N3_(2)
1285_A/chicken/431/2000_H6N2
AY210029_A/El_Salvador/2/1957_H2N2
923_A/common_gull/p/2006_H5N1
868_A/domestic_goose/1/2005_H5N1
151_A/swine/MI/pu243/2004_H3N2
CY077569_A/mallard/New_Zealand/1613-39/2004_H2N7
821_A/chicken/1793/2007_H5N1
AY210061_A/Poland/5/67_H2N2
1808_A/chicken/338/2001_H9N2
CY043328.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
1651_A/chicken/1/2003_H7N7_(2)
2638_A/Berlin/3/1964_H2N2_(2)
2896_A/Beijing/1/68_H3N2
935_A/rook/26/2007_H5N1
39498_A/mallard/Sweden/88/2002_H2N1_(2)
2037_A/Managua/403201/2008_H1N1
1943_A/Wellington/16/2000_H1N1
760_A/goose/1/96_H5N1
260_A/mallard/mo130/2005_H11N3
119_A/swine/Iowa/17672/1988_H1N1
CY014646_A/gull/Maryland/19/1977_H2N9
HM589208_A/turkey/CA/1797/2008_H2N8
965_A/quail/niah2711/2004_H5N1
A/Tashkent/1046/1967_H2N2
3085_A/Wellington/22/2001_H3N2
2097_A/Wisconsin/301/1976_H1N1
1185_A/gray_teal/1/1979_H6N1_(2)
CY039384_A/mallard/Alberta/12017/2005_H2N3
117_A/swine/Virginia/670/1987_H1N1
CY034077_A/Singapore/1-MA12D/1957_H2N2
3006_A/Canterbury/179/1999_H3N2
218_A/pintail/129/1993_H10N7
2108_A/Memphis/15/1978_H1N1
AY210036_A/Panama/1/61_H2N2
CY048743_A/guinea_fowl/New_York/Sg-00302/1997_H2N2
CY033981_A/Georgia/1/1967_H2N2
2953_A/Hongkong/1/82_H3N2
1128_A/mallard/1/2000_H5N2
3616_A/New_York/720/1994_H3N2
FJ686771_A/mallard/Maryland/232/2001_H2N3
2771_A/Western_Australia/12/2000_H3N2
2696_A/Georgia/1/1967_H2N2
CY079477_A/mallard/Wisconsin/08OS2841/2008_H2N3
2995_A/Siena/3/1995_H3N2
2962_A/Hongkong/6/85_H3N2
1655_A/mallard/421/1987_H7N8
200_A/swine/Korea/c13/2008_H9N2
4332_A/Beijing/1/2003_H5N1
919_A/goose/10/2005_H5N1
GU050725_A/mallard/Minnesota/26/1998_H2N2
2950_A/Hongkong/43/75_H3N2
AY210047_A/Albany/1/65_H2N2
GU050569_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
39139_A/mallard/Potsdam/179/1983_H2N2
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
931_A/chicken/221/2007_H5N1
1750_A/quail/b1/2006_H9N2
CY097335_A/mallard/Wisconsin/2560/2009_H2N3
3145_A/Canterbury/81/2002_H3N2
1797_A//Korea//2000_H9N2
1265_A/mallard_duck/294/1987_H6N2
CY021806_A/Albany/22/1957_H2N2
GU050744_A/mallard/Minnesota/550/2000_H2N1
2686_A/Albany/5/1958_H2N2_(3)
A/Potsdam/2/1965_H2N2
3460_A/TW/875/2004_H3N2
64_A/swine/Arizona/148/1977_H1N1
AY664440_A/herring_gull/Delaware/471/1986_H2N7
A/swine/Hong_Kong/915/2004_H1N2
1371_A/mallard/123/1989_H6N8
CY079365_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
47_A/swine/Wisconsin/1/1971_H1N1
AY210064_A/Panama/1/67_H2N2
2450_A/Ohio/ur060341/2007_H1N1
3538_A/Memphis/7/85_H3N2
AY664442_A/shorebird/Delaware/24/1998_H2N1
2964_A/Hongkong/7/87_H3N2
562_A/mallard/1235/2006_H3N6
CY021126_A/mallard/Ohio/37/1986_H2N1
AY210052_A/Panama/1/66_H2N2
39194_A/mallard/Alberta/202/1980_H2N3_(3)
2711_A/Northen_Territory/60/1968_H3N2
308_A/ruddy_turnstone/1444/2000_H12N5_(2)
21_A/swine/France/wvl4/1985_H1N1
4175_A/New_York/461/2005_H3N2
EU742645_A/gull/Maryland/19/1977_H2N9
CY003872_A/mallard/Alberta/884/1984_H2N5
3470_A/Memphis/1/68_H3N2
39216_A/sanderling/New_Jersey/756/1986_H2N7
3542_A/Memphis/5/1986_H3N2
1783_A/duck/49/98_H9N2
1618_A/turkey/1200/1980_H7N3
1933_A/Dunedin/2/2000_H1N1
171_A/swine/Nordkirchen/idt1993/2003_H3N2
86_A/swine/Tennessee/79/1977_H1N1
770_A/chicken/cz1/2002_H5N1
A/Japan/170/1962_H2N2
1577_A/mallard/24/2001_H7N3
2828_A/Western_Australia/40/2003_H3N2_(5)
1726_A/chicken/26/2000_H9N2
39490_A/mallard/Sweden/68597/2007_H2N2
39522_A/mallard/Sweden/73/2005_H2N3
AY210055_A/Georgia/1/1967_H2N2
48_A/swine/Illinois/1/1975_H1N1_(2)
4140_A/New_York/55/2004_H3N2
3909_A/New_York/439/2000_H3N2
3489_A/Memphis/105/72_H3N2
614_A/mallard/715/2005_H3N8
139_A/swine/Zhejiang/1/2004_H1N2
116_A/swine/Kansas/3228/1987_H1N1
3335_A/Whanganui/386/2004_H3N2
GU050590_A/ruddy_turnstone/New_Jersey/398/2002_H2N9_(5)
1322_A/Japanese_quail/k0401010/2004_H6N2
957_A/little_grebe/phichit01/2004_H5N1_(2)
AY210039_A/Netherlands/60/62_H2N2
1634_A/ruddy_turnstone/123/2007_H7N3
53_A/swine/Kentucky/1/1976_H1N1
1613_A/chicken/narc72/2002_H7N3
39500_A/mallard/Sweden/109/2002_H2N7
39534_A/common_teal/Netherlands/2/2008_H2N3
4312_A/Ohio/ur070058/2008_H3N2
3390_A/Southland/5/2005_H3N2
468_A/mallard/149/2002_H2N4_(2)
AY210027_A/Chile/13/57_H2N2
2637_A/Czech_Republic/1/1966_H2N2_(8)
104_A/swine/Wisconsin/629/1980_H1N1
2904_A/Nanjing/13/80_H3N2
1388_A/chicken/4789/1999_H7N1
2112_A/Memphis/1/1979_H1N1
2082_A/AA_Huston/1945_H1N1
1658_A/blue-winged_teal/566/2006_H7N9
2709_A/North_Carolina/1/1968_H2N2_(4)
916_A/duck/2/2005_H5N1
51_A/swine/Iowa/1/1976_H1N1_(2)
1086_A/mallard/42232/2006_H5N2
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2
1796_A/chicken/2/99_H9N2
39527_A/mallard/Sweden/107/2005_H2N3
2899_A/Guandong/243/72_H3N2
2658_A/Singapore/1/1957_H2N2_(15)
2790_A/Western_Australia/15/2001_H3N2
167_A/swine/Guangdong/164/2006_H3N2
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
1884_A/New_Caledonia/20/1999_H1N1
39173_A/duck/Rugen/88-4/1981_H2N3
1065_A/duck/ncvd06/2005_H5N1
CY097599_A/mallard/Missouri/132/2009_H2N3
61_A/swine/Tennessee/7/1976_H1N1
1103_A/goose/229112/1986_H5N2
1331_A/blue-winged_teal/685/1982_H6N4
1426_A/duck/47/2001_H7N1
39507_A/mallard/Sweden/57/2002_H2N3
2601_A/Wilson-Smith/33_H1N1
3282_A/Tairawhiti/369/2004_H3N2
1725_A/chicken/35/2000_H9N2
39177_A/peking_duck/Wagun/1689-4/1985_H2N3_(3)
39162_A/mallard/Berlin/452-6/1980_H2N3
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
178_A/swine/Chachoengsao/2003_H3N3
3632_A/Memphis/24/95_H3N2
1705_A/chicken/6/97_H9N2
CY020550_A/Albany/8/1967_H2N2
39537_A/mallard/Netherlands/1/2010_H2N3
4296_A/Kentucky/ur070124/2008_H3N2
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
39512_A/mallard/Sweden/81/2003_H2N3_(2)
2166_A/Texas/29223/1986_H1N1
2814_A/Western_Australia/36/2002_H3N2_(2)
2113_A/Maryland/2/1980_H1N1
2023_A/Westcoast/33/2001_H1N1
39511_A/mallard/Sweden/12/2003_H2N3
39515_A/mallard/Sweden/53/2003_H2N3
1385_A/duck/1904/1992_H7N1
4225_A/Illinois/ur060567/2007_H3N2
39137_A/mallard/Potsdam/177-6/1983_H2N2
39525_A/mallard/Sweden/93/2005_H2N3
CY032262_A/Cottbus/1/1964_H2N2
152_A/swine/Ontario/130/97_H3N2
CY048732_A/chicken/New_York/Sg-00289/1996_H2N2
819_A/chicken/2856/2007_H5N1
39207_A/pintail/Alberta/22/1997_H2N9
4333_A/China/gd01/2006_H5N1
938_A/falcon/d1795/2005_H5N1
39499_A/mallard/Sweden/99/2002_H2N3
CY005438_A/duck/Nanchang/4-184/2000_H2N9
2607_A/England/494/2006_H1N1
AY664454_A/shorebird/Delaware/138/97_H2N1
659_A/blue-winged_teal/136/1990_H4N3
149_A/swine/Missouri/4296424/2006_H3N1_(2)
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3_(3)
3031_A/Canterbury/66/2000_H3N2
2908_A/Beijing/353/1989_H3N2
3438_A/Managua/490201/2007_H3N2
803_A/bar-headed_goose/62/2005_H5N1_(4)
1332_A/shearwater/1/1973_H6N5
CY045789_A/North_Carolina/1/1963_H2N2
225_A/green-winged_teal/169gw/1988_H10N7
CY077743_A/Netherlands/001M/1958_H2N2
20_A/swine/Denmark/wvl9/1993_H1N1
2965_A/Hongkong/2/88_H3N2
134_A/swine/England/wvl15/1997_H1N1
160_A/swine/Shandong/3/2005_H3N2
CY031255_A/swine/Missouri/Sg-00253/2006_H2N3
1584_A/chicken/hr00011/2007_H7N3
29_A/swine/Spain/53207/2004_H1N1
675_A/blue-winged_teal/293/1994_H4N6
135_A/swine/England/wvl16/1998_H1N1
CY014977_A/Japan/305/1957_H2N2
CY020398_A/Albany/7/1967_H2N2_(3)
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
1479_A/guinea_fowl/101967/2005_H7N2
2089_A/Fortworth/50/1950_H1N1
682_A/duck//1956_H4N6
2223_A/Memphis/7/2001_H1N1
327_A/gull/704/1977_H13N6
2794_A/Queensland/22/2002_H3N2
805_A/chicken/326/2005_H5N1
1899_A/Auckland/590/2000_H1N1
39138_A/mallard/Potsdam/178-6/1983_H2N2
577_A/red-necked_stint/4915/1984_H3N8
527_A/turkey/366767/2005_H3N2
850_A/cygnus_cygnus/754/2006_H5N1
311_A/ruddy_turnstone/581/2000_H12N5
GQ257504_A/mallard/Maryland/320/2003_H2N3
CY079493_A/mallard/Wisconsin/08OS2844/2008_H2N3
1429_A/chicken/1/2002_H7N2
2069_A/Taiwan/1/1986_H1N1
CY022014_A/Albany/20/1957_H2N2
2648_A/Japan/305/57_H2N2_(2)
1225_A/chicken/408/2002_H6N1
AY633197_A/mallard/Alberta/205/1998_H2N3
CY077736_A/Netherlands/001K1/1963_H2N2
4342_A/HK/212/2003_H5N1
2945_A/Hongkong/6/72_H3N2
174_A/swine/Spain/33601/2001_H3N2
3002_A/Yucatan/me6057/2003_H3N2
EU743190_A/herring_gull/DE/677/1988_H2N8
M12699_A/mallard/New_York/6750/1978_H2N2
CY003977_A/mallard/Alberta/226/98_H2N3
1708_A/duck/1/97_H9N2
4326_A/Pennsylvania/pit31/2008_H3N2
849_A/chicken/niv33491/2006_H5N1
1604_A/mallard/12/2000_H7N3
CY003888_A/sanderling/New_Jersey/766/1986_H2N7
2973_A/Hongkong/hku22/2004_H3N2
2710_A/Tashkent/1046/1967_H2N2_(3)
3148_A/South_Canterbury/37/2002_H3N2
2038_A/Puertorico/8/34_H1N1
786_A/goose/hb/2003_H5N1
1170_A/duck/22164/1984_H5N6
A/swine/Hong_Kong/103/1993_H1N1
1449_A/chicken/903484/2001_H7N2
CY048708_A/guinea_fowl/New_Jersey/Sg-00265/1995_H2N2
CY035079_A/Netherlands/56/1963_H2N2
CY041235_A/mallard/Netherlands/14/2007_H2N2
804_A/chicken/1/2005_H5N1
307_A/mallard/409/1988_H12N5
AY180514_A/duck/Nanchang/3-090/2000_H2N9
AB266385_A/tern/Australia/1/2004_H2N5
39508_A/mallard/Sweden/70/2002_H2N3
131_A/swine/England/wvl7/1992_H1N1
31_A/swine/Ratchaburi/niah550/2003_H1N1
CY096995_A/blue-winged_teal/Wisconsin/2572/2009_H2N3_(2)
2913_A/Nanchang/58/94_H3N2
1659_A/turkey/6118/1968_H8N4
A/swine/Hong_Kong/554/2003_H1N2
2704_A/Albany/1/1968_H2N2
2099_A/Arizona/14/1978_H1N1
512_A/turkey/313053/2004_H3N2
1439_A/chicken/215868/1999_H7N2
3491_A/Memphis/3/73_H3N2
CY048721_A/guinea_fowl/New_York/Sg-00278/1995_H2N2
2688_A/Albany/1/1960_H2N2
2088_A/Albany/4835/1948_H1N1
39188_A/mallard/Ontario/56/1976_H2N3
240_A/ruddy_turnstone/323/2004_H10N7
AY210051_A/Berkeley/1/1966_H2N2_(2)
873_A/chicken/kisr7/2007_H5N1
CY103520_A/mallard/Alberta/417/2009_H2N3
915_A/duck/8/2005_H5N1
39210_A/mallard/Alberta/242/2004_H2N3
2900_A/Beijing/39/75_H3N2
1794_A/chicken/aq134/2002_H9N2
CY003969_A/mallard/Alberta/205/1998_H2N3
39172_A/duck/Rugen/79-6/1981_H2N3
2912_A/Shangdong/9/1993_H3N2
A/swine/Hong_Kong/NS623/2002_H1N2
3492_A/Albany/20/1974_H3N2
299_A/mallard_duck/342/1983_H12N1
AY210054_A//California/1/1966_H2N2
498_A/duck/7/1975_H3N2
CY021014_A/Albany/5/1958_H2N2
600_A/duck/13822/1995_H3N8
2431_A/New_York/ur060056/2007_H1N1
100_A/swine/Tennessee/8/1978_H1N1
503_A/chicken/1160212/1998_H3N2
1667_A/mallard/194/1992_H8N4
CY003945_A/mallard/Alberta/201/1996_H2N3
CY034053_A/Singapore/1-MA12/1957_H2N2
GU050793_A/ruddy_turnstone/Delaware/1134/2002_H2N1
CY048919_A/mallard/Minnesota/Sg-00692/2008_H2N3
1624_A/blue-winged_teal/658/2004_H7N3
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3_(2)
2610_A/England/545/2007_H1N1
A/swine/Hong_Kong/NS857/2001_H1N2
1120_A/avian/53726/2000_H5N2
961_A/open-billed_stork/lbd0511f/2004_H5N1
CY017694_A/mallard/Ohio/30/1986_H2N1
1744_A/chicken/37/2005_H9N2
AY633181_A/mallard/Alberta/202/1996_H2N5
CY034069_A/Singapore/1-MA12B/1957_H2N2
1875_A/India/6263/1980_H1N1_(2)
AY180511_A/duck/Nanchang/2-0492/2000_H2N9
45_A/swine/Wisconsin/1/1967_H1N1
2360_A/Kansas/ur060104/2007_H1N1
GQ257512_A/mallard/Maryland/333/2003_H2N3
A/swine/Hong_Kong/NS29/2009_H1N1
M81582_A/Leningrad/134/47/1957_H2N2
2636_A/Guiyang/1/1957_H2N2_(3)
2671_A/Taiwan/1964_H2N2_(2)
963_A/open-billed_stork/bbd0404f/2004_H5N1
2641_A/Cottbus/1/1964_H2N2_(2)
2903_A/Nanjing/49/77_H3N2
CY093895_A/green-winged_teal/California/11273/2008_H2N9
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1_(4)
CY048709_A/duck/New_Jersey/Sg-00266/1995_H2N2
1737_A/chicken/10/2001_H9N2
981_A/open-billed_stork/bbd2616f/2005_H5N1
GU050786_A/ruddy_turnstone/Delaware/726/2002_H2N1
2966_A/Hongkong/14/92_H3N2
39183_A/duck/Nanchang/2-0485/2000_H2N9_(5)
1734_A/chicken/48/2001_H9N2
39488_A/mallard/Sweden/58451/2006_H2N2
3231_A/Wellington/49/2003_H3N2
2613_A/England/26/2008_H1N1
1472_A/turkey/55/2002_H7N2
GU050737_A/red_knot/Delaware/441/2002_H2N3
AB275623_A/tern/Australia/1378/2004_H2N5
A/swine/Hong_Kong/NS1179/2007_H1N1
914_A/chicken/4/2005_H5N1
GU050562_A/sanderling/Delaware/882/2002_H2N1
CY015136_A/ruddy_turnstone/Delaware/34/1993_H2N1
1452_A/chicken/1188785/2001_H7N2
3553_A/Memphis/7/90_H3N2
279_A/green-winged_teal/397/1986_H11N9
JN596876_A/Krasnodar/101/1959_H2N2
FJ686699_A/mallard/Maryland/301/2003_H2N3
277_A/mallard_duck/11457/1985_H11N9
261_A/duck//1956_H11N6
39212_A/mallard/Alberta/289/2009_H2N9
CY047665_A/mallard/Quebec/11281/2006_H2N3
349_A/pintail_duck/238/1979_H1N1
140_A/swine/Guangxi/13/2006_H1N2
1635_A/turkey//1963_H7N3
AY210045_A/England/12/64_H2N2
3496_A/Albany/42/1975_H3N2
2951_A/Hongkong/45/80_H3N2
2853_A/Western_Australia/55/2004_H3N2
2999_A/Hiroshima/52/2005_H3N2
1880_A/Japan/af07/2008_H1N1
1935_A/South_Canterbury/35/2000_H1N1
372_A/quail/38685/1993_H1N1
CY102261_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
924_A/grebe/tyv061/2006_H5N1
CY041227_A/mallard/Netherlands/31/2006_H2N2
FJ686787_A/mallard/Maryland/234/2001_H2N3
466_A/mallard/316/2003_H2N3_(5)
2842_A/Queensland/44/2004_H3N2_(2)
1709_A/chicken/5/98_H9N2
39215_A/mallard/Alberta/419/2009_H2N3_(3)
1315_A/chicken/905/2001_H6N2
2172_A/Texas/36/91_H1N1
1806_A/turkey/4181/1981_H9N2
39526_A/mallard/Sweden/103/2005_H2N9
CY003930_A/mallard/Alberta/323/1988_H2N1
2111_A/Albany/8/1979_H1N1
123_A/swine/Wisconsin/1915/1988_H1N1
127_A/swine/California/t9001707/1991_H1N1
403_A/mallard_duck/170/1982_H1N2
4408_A/Netherlands/219/2003_H7N7
429_A/guinea_fowl/2022111/1995_H2N2_(2)
956_A/duck//2004_H5N1
535_A/mallard/394/1988_H3N3
2026_A/Otago/5/2005_H1N1
576_A/red-necked_stint/4923/1983_H3N8
CY003902_A/herring_gull/Delaware/670/1988_H2N9_(2)
HM204768_A/El_Salvador/2/1957_H2N2
967_A/open-bill_stork/vsmu15atg/2005_H5N1
FJ686707_A/mallard/Maryland/319/2003_H2N3_(3)
AY210053_A//Canada/1/1966_H2N2
3146_A/Dunedin/1/2002_H3N2
196_A/swine/Shandong/2/2003_H5N2
27_A/swine/Spain/50047/2003_H1N1
2706_A/Berkeley/1/1968_H2N2_(2)
792_A/chicken/13/2004_H5N1
538_A/mallard/118/1995_H3N5
AY210059_A/Tokyo/3/1967_H2N2
CY077530_A/mallard/New_Zealand/449-81/2004_H2N3
GU050821_A/ruddy_turnstone/Delaware/1190/2002_H2N9
CY095181_A/duck/New_York/53294-6/2005_H2N3
39196_A/pintail_duck/Alberta/211/1980_H2N3
DQ508884_A/Taiwan/1964_H2N2
3567_A/New_York/764/1993_H3N2
2605_A/Christshospital/157/1982_H1N1
424_A/mallard/363/2003_H2N1_(2)
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
4301_A/Mississippi/ur070100/2008_H3N2
1853_A/Chile/1/83_H1N1
AY210058_A/England/10/67_H2N2
326_A/duck/272pf/1998_H13N6
2557_A/Vermont/ur060574/2007_H1N1
590_A/duck/1610/1972_H3N8
2990_A/Siena/10/1990_H3N2
CY014711_A/duck/Germany/1215/1973_H2N3
1072_A/duck/65047/2004_H5N2
1456_A/chicken/1192567/2001_H7N2
AY210042_A/Albany/1/63_H2N2
2947_A/Hongkong/33/73_H3N2
39501_A/mallard/Sweden/111/2002_H2N7
886_A/duck/914/2006_H5N1
1324_A/blue-winged_teal/1387/2005_H6N2
A/Singapore/1/1957_H2N2
CY055134_A/chicken/Pennsylvania/Sg-00426/2004_H2N2
4276_A/Kansas/ur070007/2008_H3N2
AY210046_A/Murakami/4/64_H2N2
A/swine/Hong_Kong/NS837/2001_H1N1
2668_A/Johannesburg/617/1967_H2N2_(3)
CY033343_A/northern_shoveler/California/HKWF1128/2007_H2N7_(2)
246_A/quail/1117/1965_H10N8
183_A/swine/Colorado/1/77_H3N2
FJ686747_A/mallard/Maryland/226/2001_H2N3
2712_A/Victoria/1968_H3N2
34_A/swine/Chachoengsao/Niah587/2005_H1N1_(2)
1379_A/ruddy_turnstone/105/1998_H6N8
2650_A/Krasnodar/101/1959_H2N2_(5)
CY034927_A/Czech_Republic/1/1966_H2N2
2437_A/North_Carolina/ur060099/2007_H1N1
54_A/swine/Minnesota/27/1976_H1N1_(2)
CY048703_A/chicken/New_York/Sg-00260/1995_H2N2
CY031596_A/Korea/426/1968_H2N2
859_A/chicken/8/2004_H5N1_(2)
2025_A/Auckland/619/2005_H1N1
DQ021725_A/mallard/MN/51/1998_H2N3
528_A/turkey/353568/2005_H3N2
1801_A/turkey/1/1966_H9N2
AY210065_A/Berkeley/1/1968_H2N2
M81570_A/Leningrad/134/1957_H2N2
841_A/little_egret/8550/2007_H5N1
624_A/mallard/2/2007_H3N8
39504_A/mallard/Sweden/30/2002_H2N5
CY041331_A/mallard/Sweden/45/2005_H2N3
1077_A/turkey//1980_H5N2
2471_A/Oregon/ur060291/2007_H1N1
1266_A/mallard/131/2006_H6N2
2091_A/Albany/13/1951_H1N1
578_A/duck//1992_H3N8
1147_A/chicken/298313/2004_H5N2
3084_A/Waikato/105/2001_H3N2
126_A/swine/Memphis/1/1990_H1N1_(2)
2080_A/AA_Marton/1943_H1N1
1164_A/chicken/1672804/2002_H5N3
1765_A/turkey//2003_H9N2
4337_A/Jiangsu/2/2007_H5N1
2098_A/Albany/20/1978_H1N1
197_A/swine/Anhui/ca/2004_H5N1
DQ017494_A/mallard/Postdam/178-4/1983_H2N2
2163_A/Memphis/1/1984_H1N1
1782_A/parakeet/1/97_H9N2
374_A/duck/771770/1995_H1N1
1568_A/chicken//1994_H7N3
368_A/chicken/PA/35154/1991_H1N1
39168_A/mallard/Stralsund/41-6/1981_H2N1_(2)
1179_A/duck/19125559/2002_H5N8
1236_A/chicken/ch1006/2004_H6N1
CY060427_A/northern_pintail/Sweden/1/2003_H2N3
1711_A/chicken/f/98_H9N2
1089_A/chicken/28159232/1994_H5N2
CY032270_A/Guiyang/1/1957_H2N2
DQ508844_A/Japan/305/1957_H2N2
761_A/chicken/wj/1997_H5N1
1110_A/chicken/14009/1993_H5N2
39205_A/mallard/Alberta/881/1984_H2N3
1758_A/chicken/90658/2000_H9N2
1466_A/chicken/1490921/2002_H7N2
AY210037_A/Japan/170/62_H2N2
GU050583_A/ruddy_turnstone/Delaware/288/2002_H2N9_(2)
153_A/swine/Alberta/14722/2005_H3N2_(5)
1647_A/goose/1877/1979_H7N7
1623_A/black_duck/415/2001_H7N3
CY005376_A/herring_gull/Delaware/471/1986_H2N7
CY055135_A/chicken/Pennsylvania/Sg-00427/2004_H2N2
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
AY210032_A/Ohio/2/59_H2N2
CY055182_A/shorebird/Delaware/24/1998_H2N1
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
39496_A/mallard/Netherlands/13/2001_H2N9
CY077789_A/Netherlands/056H1/1960_H2N2
785_A/goose/bb/2003_H5N1
AY664450_A/mallard/Alberta/205/98_H2N9
194_A/swine/Fujian/f1/2001_H5N1
CY101383_A/laughing_gull/New_Jersey/798/1986_H2N7
EF633437_A/Leningrad/134/47/ts+18/1957_H2N2
460_A/mallard/232/2001_H2N3_(9)
1619_A/ruddy_turnstone/65/1985_H7N3
2094_A/Denver/57/1957_H1N1
2909_A/Beijing/32/1992_H3N2_(2)
860_A/chicken/7/2004_H5N1
4201_A/Colorado/ur060023/2007_H3N2
1367_A/laughing_gull/276/1989_H6N8
3235_A/Bay_of_Plenty/332/2004_H3N2
2114_A/Memphis/7/1980_H1N1
FJ517268_A/mallard/MN/506/2000_H2N3
4383_A/Indonesia/cdc625l/2006_H5N1
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
39514_A/mallard/Sweden/9/2003_H2N7
1792_A/chicken/aq144/2001_H9N2
CY003880_A/mallard_duck/Alberta/376/1985_H2N3
338_A/shorebird/168/2006_H16N3
1201_A/quail/sf550/2000_H6N1
CY087793_A/Singapore/1-MA12E/1957_H2N2
1760_A/turkey//2001_H9N2_(2)
882_A/bar-headed_goose/1/2005_H5N1
2096_A/New_Jersey/1976_H1N1
1105_A/turkey/40550/1987_H5N2
A/Victoria/5/1968_H2N2
CY039718_A/env/California/7335/2008_H2N3
A/England/1/1961_H2N2
CY102333_A/mallard/Alberta/205/1998_H2N3
945_A/duck/asan6/2006_H5N1
1092_A/chicken/15224/1997_H5N2
2205_A/Memphis/13/1996_H1N1
35_A/swine/Chonburi/niah589/2005_H1N1
303_A/green-winged_teal/199/1991_H12N5
CY004555_A/herring_gull/DE/692/1988_H2N8
CY094366_A/northern_shoveler/California/HKWF1128C/2007_H2N7
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
1433_A/quail/20304/1998_H7N2
AY210040_A/Yokosuka/3/62_H2N2
39191_A/mallard/New_York/66861/1978_H2N3
CY020318_A/Albany/2/1958_H2N2_(3)
2100_A/California/10/1978_H1N1
1091_A/chicken/14587644/1994_H5N2
195_A/swine/Fujian/1/2003_H5N1
836_A/environment/4376/99_H5N1
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
CY020374_A/Albany/4/1958_H2N2
GU050827_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
1088_A/duck/f1180804/2004_H5N2
228_A/northern_shoveler/56/2000_H10N7
534_A/mallard_duck/712/1978_H3N3
3003_A/Portchalmers/73/1973_H3N2
39535_A/mallard/Netherlands/29/2010_H2N3
767_A/duck/xa/2001_H5N1
AY664471_A/laughing_gull/New_Jersey/798/1986_H2N7
GU050834_A/ruddy_turnstone/Delaware/1488/2002_H2N9
X08093_A/Singapore/1/1957_H2N2
3654_A/New_York/685/1995_H3N2
3991_A/New_York/99/2002_H3N2
838_A/CK/yu22/2002_H5N1
AY210043_A/Great_Lakes/3/1963_H2N2
CY060369_A/mallard/Sweden/6/2002_H2N3_(2)
FJ686779_A/mallard/Maryland/233/2001_H2N3
AY210049_A/Pittsburgh/2/65_H2N2
1762_A/turkey//2002_H9N2
758_A/crested_eagle/1/2004_H5N1
1081_A/poultry/373/1997_H5N2
2428_A/Mississippi/ur060378/2007_H1N1
133_A/swine/England/wvl11/1994_H1N1
39175_A/mallard/Stralsund/55-4/1981_H2N3
1193_A/duck/d73/1976_H6N1
GU050597_A/ruddy_turnstone/Delaware/576/2002_H2N9
1195_A/teal/w312/97_H6N1
39503_A/mallard/Sweden/113/2002_H2N1
500_A/duck/6874/1978_H3N2
CY045805_A/Japan/305/1957_H2N2_(2)
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
CY048719_A/chicken/New_Jersey/Sg-00276/1995_H2N2
112_A/swine/Iowa/1/1986_H1N1
1207_A/chicken/na3/98_H6N1
3497_A/Albany/1/1976_H3N2
AY633389_A/teal/Alberta/16/97_H2N9
CY003937_A/mallard/Alberta/353/1988_H2N3
CY045288_A/mallard/Quebec/11063/2006_H2N3
39198_A/mallard/Alberta/529/1980_H2N3
1219_A/chicken/1212/2001_H6N1
3373_A/Canterbury/256/2005_H3N2
192_A/swine/Ontario/42729a/2001_H5N1
GQ257496_A/mallard/Maryland/235/2001_H2N3
150_A/swine/IN/pu542/2004_H3N1
780_A/duck/e3192/2003_H5N1
39169_A/mallard/Stralsund/41-4/1981_H2N1
39_A/swine/Wisconsin/1/1961_H1N1
CY032246_A/Potsdam/2/1965_H2N2
39213_A/mallard/Alberta/35/2009_H2N3
1852_A/Brazil/11/1978_H1N1
2592_A/Washington/af06/2007_H1N1_(3)
CY048654_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
2905_A/Nanjing/2/82_H3N2
1662_A/pintail_duck/114/1979_H8N4
3772_A/New_York/541/1998_H3N2
1209_A/chicken/165/99_H6N1
39133_A/mallard/New_York/6750/1978_H2N2
CY021022_A/Albany/1/1968_H2N2
A/Okuda//1957_H2N2
900_A/chicken/narc33034/2006_H5N1
4255_A/Texas/ur060603/2007_H3N2
39150_A/chicken/Jena/4836/1983_H2N2
1330_A/chicken/28263/1989_H6N3
18_A/swine/Henan/1/2006_H1N1
CY032286_A/Johannesburg/617/1967_H2N2
3072_A/Auckland/607/2001_H3N2
4271_A/California/ur070019/2008_H3N2
824_A/chicken/178735/2006_H5N1
1320_A/mallard/653/2002_H6N2
1721_A/chicken/25/2000_H9N2
19_A/swine/Zhejiang/1/2007_H1N1
AY210041_A/Netherlands/65/63_H2N2_(3)
AY210056_A/Montevideo/2208/67_H2N2
AB428701_A/duck/Hokkaido/W259/2005_H2N5
1262_A/pintail_duck/111/1985_H6N2
3053_A/Hutt/82/2000_H3N2
364_A/turkey/21939/1987_H1N1
39200_A/mallard/Alberta/673/1980_H2N3
AB275631_A/tern/Australia/1363/2004_H2N5
1427_A/duck/867/2002_H7N1
652_A/mallard_duck/630/1984_H4N2
GU050625_A/ruddy_turnstone/Delaware/1234/2002_H2N9
220_A/mallard/208/2000_H10N7
898_A/chicken/og11/2007_H5N1
1460_A/chicken/143586/2001_H7N2
941_A/swan/760/2006_H5N1
CY077498_A/mallard/New_Zealand/449-33/2004_H2N3
4083_A/Wyoming/3/2003_H3N2
39187_A/swan/Maryland/206/1986_H2N7
GU053514_A/mallard/Maryland/324/2003_H2N3
AY180476_A/duck/Nanchang/2-0485/2000_H2N9
1178_A/turkey/1378/1983_H5N8
39505_A/mallard/Sweden/32/2002_H2N3_(2)
39182_A/duck/Pennsylvania/9411697/1996_H2N3
373_A/duck/1315213/1994_H1N1
39166_A/mallard/Stralsund/48-6/1981_H2N3_(8)
AY664457_A/shorebird/Delaware_Bay/111/1997_H2N1
492_A/mallard_duck/26/1976_H3N1
GU050800_A/mallard/Minnesota/34/1998_H2N9
2115_A/Baylor/4052/1981_H1N1
2490_A/Tennessee/ur060239/2007_H1N1
39176_A/mallard/Stralsund/55-6/1981_H2N3
397_A/mallard/199/2003_H1N1
CY102221_A/shorebird/Delaware_Bay/111/1997_H2N1
2942_A/Hongkong/3/69_H3N2
CY039702_A/env/California/7303/2008_H2N3
1713_A/chicken/2/99_H9N2
772_A/chicken/hf/2002_H5N1
3452_A/Korea/af05/2008_H3N2
204_A/swine/Jiangxi/wx2/2004_H2N2
CY021998_A/Albany/4/1967_H2N2
129_A/swine/Maryland/23239/1991_H1N1
AY210028_A/Japan/305/1957_H2N2
CY039695_A/env/California/7286/2008_H2N3_(3)
AY664449_A/blue-winged_teal/Alberta/16/1997_H2N9
2948_A/Hongkong/14/74_H3N2
CY048744_A/chicken/New_York/Sg-00303/1997_H2N2
2217_A/Memphis/15/2000_H1N1
39136_A/mallard/Potsdam/177-4/1983_H2N1
CY021934_A/Albany/1/1960_H2N2
3495_A/Memphis/103/74_H3N2
1718_A/chicken/1/2000_H9N2
39493_A/mallard/Netherlands/14/2007_H2N2_(2)
GU053445_A/mallard/Ohio/669/2002_H2N6
159_A/swine/Heilongjiang/1/2005_H3N2
731_A/duck/5384/2002_H4N8
39160_A/guinea_fowl/New_York/13824/1995_H2N2
CY064953_A/mallard/Netherlands/5/1999_H2N9
EU258938_A/swine/Missouri/2124514/2006_H2N3
404_A/duck/91347/2001_H1N2
A/Tokyo/3/1967_H2N2
FJ686715_A/mallard/Ohio/362/2003_H2N1_(2)
GU050841_A/ruddy_turnstone/Delaware/1543/2002_H2N9
CY103528_A/mallard/Alberta/421/2009_H2N3
AY633229_A/mallard/Alberta/226/98_H2N3_(2)
AY210035_A/England/1/61_H2N2
AY180512_A/duck/Nanchang/2-0486/2000_H2N9
39203_A/mallard/Alberta/720/1984_H2N3
CY078692_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
1749_A/chicken/l1/2006_H9N2
114_A/swine/Iowa/2/1987_H1N1
A/Krasnodar/101/1959_H2N2
3916_A/New_York/402/2001_H3N2
CY039710_A/env/California/7313/2008_H2N3
1001_A/chicken//1959_H5N1
39185_A/duck/Nanchang/4-190/2000_H2N9
1702_A/chicken/7/96_H9N2_(2)
39517_A/mallard/Sweden/49/2005_H2N9
A/Beijing/12/1964_H2N2
2590_A/USA/wramc1154047/2008_H1N1
833_A/swan/r65/2006_H5N1
CY077900_A/Rotterdam/1957_H2N2
AY664423_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8_(2)
422_A/ruddy_turnstone/34/1993_H2N1
2279_A/Iowa/ceid23/2005_H1N1
2165_A/New_York/29241/1986_H1N1
AY210031_A/Malaya/16/58_H2N2
357_A/turkey/4880/1980_H1N1
937_A/chicken/1/2008_H5N1
A/Shanghai/202/1957_H2N2
3508_A/Albany/4/1977_H3N2
39513_A/mallard/Sweden/84/2003_H2N3
4357_A/Indonesia/cdc184/2005_H5N1
1476_A/chicken/2604132/2003_H7N2
11_A/swine/Saskatchewan/18789/2002_H1N1
954_A/chicken/niah1703/2004_H5N1
3054_A/Nelsonmarlborough/1/2000_H3N2
1787_A/chicken/aq19/2001_H9N2
AB428727_A/duck/Hokkaido/95/2001_H2N2
AB275615_A/tern/Australia/1390/2004_H2N5
2081_A/Weiss/1943_H1N1
3399_A/Waikato/6/2005_H3N2
CY034061_A/Singapore/1-MA12A/1957_H2N2
3457_A/TW/3286/2003_H3N2
180_A/swine/Udonthani/niah464/2004_H3N2
1283_A/green-winged_teal/178/1999_H6N2
2168_A/Memphis/3/1987_H1N1
198_A/swine/Henan/wy/2004_H5N1_(2)
693_A/duck/8/2004_H4N6
CY039687_A/env/California/7279/2008_H2N3
765_A/duck/avl1/2001_H5N1
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
CY021070_A/Albany/3/1958_H2N2
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
GU050765_A/ruddy_turnstone/Delaware/262/2002_H2N1
CY003993_A/mallard/Alberta/79/2003_H2N3
CY048741_A/chicken/New_York/Sg-00300/1997_H2N2
30_A/swine/Ratchaburi/niah1481/2000_H1N1
JF327337_A/chicken/OH/494832/2007_H2N3
1736_A/chicken/4301/2001_H9N2
CY102229_A/blue-winged_teal/Alberta/16/1997_H2N9
2117_A/Baylor/11735/82_H1N1
1629_A/ruddy_turnstone/283/2006_H7N3
39146_A/chicken/Pennsylvania/24825/1991_H2N2
CY101548_A/mallard/Alberta/323/1988_H2N1
1807_A/turkey/104989/1989_H9N2
1238_A/chicken/a342/2005_H6N1
2642_A/Potsdam/2/1965_H2N2_(3)
2988_A/Hongkong/hku79/2005_H3N2
1106_A/black_duck/184/1988_H5N2
67_A/swine/Nebraska/123/1977_H1N1
A/swine/Hong_Kong/1110/2006_H1N2
414_A/mallard_duck/323/1988_H2N1_(3)
HM193623_A/mallard/Alaska/44183-124/2006_H2N3
DQ017488_A/mallard/Postdam/178-4/1983_H2N2
190_A/swine/Minnesota/593/1999_H3N2
FJ686795_A/mallard/Maryland/296/2003_H2N3
1818_A/ruddy_turnstone/773/1988_H9N6
1271_A/duck/e322/2004_H6N2
1304_A/chicken/6643/2001_H6N2
681_A/mallard//2005_H4N6
523_A/mallard/691/2005_H3N2
CY031588_A/North_Carolina/1/1968_H2N2
M23978_A/Ann_Arbor/6/1960_H2N2
1859_A/Beijing/262/1995_H1N1
A/Czech/1/1966_H2N2
996_A/chicken/niah606988/2006_H5N1
AY180510_A/duck/Nanchang/4-190/2000_H2N9
1428_A/duck/277/2007_H7N2
1073_A/duck/14026/1986_H5N2
???????????
0.01
2907_A/Nanjing/28/84_H3N2
2912_A/Shangdong/9/1993_H3N2
1429_A/chicken/Hebei/1/2002_H7N2
39156_A/guinea_fowl/New_York/931340/1994_H2N2
CY003988_A/mallard/Alberta/149/2002_H2N4
EU518752_A/mallard/Sweden/S90805/2005_H2N3
153_A/swine/Alberta/14722/2005_H3N2
CY102224_A/shorebird/Delaware_Bay/111/1997_H2N1
1758_A/chicken/Israel/90658/2000_H9N2
3772_A/New_York/541/1998_H3N2
1658_A/blue-winged_teal/Ohio/566/2006_H7N9
1715_A/chicken/Guangxi/4/1999_H9N2
1148_A/mallard/Maryland/897/2004_H5N2
929_A/chicken/Moscow/2/2007_H5N1
923_A/common_gull/Chany/p/2006_H5N1
139_A/swine/Zhejiang/1/2004_H1N2
102_A/swine/Minnesota/58927/1979_H1N1
2641_A/Cottbus/1/1964_H2N2
4342_A/HK/212/03_H5N1
CY032273_A/Guiyang/1/1957_H2N2
1645_A/chicken/Victoria/1/1985_H7N7
FJ686734_A/mallard/Ohio/365/2003_H2N1
M23968_A/Ann_Arbor/6/1960_H2N2
225_A/green-winged_teal/LA/169gw/1988_H10N7
AY633232_A/mallard/Alberta/226/98_H2N3
A_A/Guiyang/1/1957_H2N2
2581_A/Virginia/ur060360/2007_H1N1
1452_A/chicken/NJ/1188785/2001_H7N2
CY005434_A/duck/Nanchang/2-0486/2000_H2N9
3476_A/Albany/6/1970_H3N2
CY095184_A/duck/New_York/53294-6/2005_H2N3
3092_A/Auckland/610/2002_H3N2
844_A/grey_heron/Hongkong/1046/2008_H5N1
1195_A/teal/Hongkong/w312/97_H6N1
1081_A/poultry/Italy/373/1997_H5N2
39517-NS_A/mallard/Sweden/49/2005_H2N9
2037_A/Managua/403201/2008_H1N1
167_A/swine/Guangdong/164/06_H3N2
4276_A/Kansas/ur070007/2008_H3N2
928_A/chicken/Krasnodar/300/06_H5N1
CY039703_A/env/California/7303/2008_H2N3
3991_A/New_York/99/2002_H3N2
CY034064_A/Singapore/1-MA12A/1957_H2N2
2108_A/Memphis/15/1978_H1N1
1604_A/mallard/Netherlands/12/2000_H7N3
12_A/swine/Alberta/56626/03_H1N1
4333_A/China/gd01/2006_H5N1
2605_A/Christshospital/157/1982_H1N1
AY210181_A/Canada/1/1966_H2N2
39172_A/duck/Rugen/79-6/1981_H2N3
A/swine/Hong_Kong/NS837/2001_H1N1
2593_A/California/4/2009_H1N1
AY210162_A/Panama/1/61_H2N2
935_A/rook/Rostovondon/26/2007_H5N1
731_A/duck/Victoria/5384/2002_H4N8
1094_A/mallard/WI/42/1975_H5N2
160_A/swine/Shandong/3/2005_H3N2
CY014713_A/duck/Germany/1215/1973_H2N3
135_A/swine/England/wvl16/1998_H1N1
CY021017_A/Albany/5/1958_H2N2
2965_A/Hongkong/2/88_H3N2
4305_A/New_York/ur070133/2008_H3N2
675_A/blue-winged_teal/ALB/293/1994_H4N6
2068_A/St_Petersburg/8/2006_H1N1
JF327338_A/chicken/OH/494832/2007_H2N3
2900_A/Beijing/39/75_H3N2
39489-NS_A/mallard/Sweden/68735/2007_H2N2
1090_A/chicken/Jalisco/14589660/1994_H5N2
GU050572_A/ruddy_turnstone/New_Jersey/888/2002_H2N1
373_A/duck/NY/1315213/1994_H1N1
922_A/chicken/Krasnodar/123/06_H5N1
CY034930_A/Czech_Republic/1/1966_H2N2
39493-NS_A/mallard/Netherlands/14/2007_H2N2
218_A/pintail/Alberta/129/1993_H10N7
147_A/swine/Saraburi/niah13021/2005_H1N2
1618_A/turkey/Minnesota/1200/1980_H7N3
1476_A/chicken/CT/2604132/2003_H7N2
EU518754_A/mallard/Sweden/S90808/2005_H2N3
35_A/swine/Chonburi/niah589/2005_H1N1
1635_A/turkey/England/1963_H7N3
1178_A/turkey/Ireland/1378/1983_H5N8
2790_A/Western_Australia/15/2001_H3N2
CY003867_A/laughing_gull/New_Jersey/75/1985_H2N9
2670_A/Korea/426/68_H2N2
776_A/duck/Zhejiang/bj/2002_H5N1
GU050635_A/ruddy_turnstone/Delaware/1252/2002_H2N9
39137_A/mallard/Potsdam/177-6/1983_H2N2
538_A/mallard/ALB/118/1995_H3N5
240_A/ruddy_turnstone/DE/323/2004_H10N7
47_A/swine/Wisconsin/1/1971_H1N1
1225_A/chicken/Taiwan/408/02_H6N1
1853_A/Chile/1/83_H1N1
305_A/pintail/Alberta/49/2003_H12N5
DQ017490_A/mallard/Postdam/178-4/1983_H2N2
39197_A/mallard/Alberta/501/1980_H2N3
4255_A/Texas/ur060603/2007_H3N2
CY003972_A/mallard/Alberta/205/1998_H2N3
AY210165_A/Netherlands/60/62_H2N2
AY210173_A/England/12/64_H2N2
1101_A/chicken/Pennsylvania/1/1983_H5N2
140_A/swine/Guangxi/13/2006_H1N2
53_A/swine/Kentucky/1/1976_H1N1
1111_A/rhea/TX/39923/1993_H5N2
429_A/guinea_fowl/New_York/2022111/1995_H2N2
1568_A/chicken/Queensland/1994_H7N3
1798_A/chicken/Korea/s21/2004_H9N2
652_A/mallard_duck/ALB/630/1984_H4N2
EU518745_A/mallard/Sweden/S90772/2005_H2N3
156_A/swine/Ontario/33853/2005_H3N2
AY210171_A/Murakami/4/64_H2N2
CY039711_A/env/California/7313/2008_H2N3
1619_A/ruddy_turnstone/NJ/65/1985_H7N3
1739_A/chicken/Henan/43/02_H9N2
1615_A/pheasant/MN/917/1980_H7N3
830_A/chicken/Egypt/22531/2006_H5N1
2658_A/Singapore/1/1957_H2N2
1734_A/chicken/Heilongjiang/48/01_H9N2
A_A/Taiwan/1/1964_H2N2
2696_A/Georgia/1/1967_H2N2
192_A/swine/Ontario/42729a/01_H3N3
AY210190_A/Taiwan/1/1967_H2N2
1806_A/turkey/TX/4181/1981_H9N2
39206_A/mallard/Alberta/356/1988_H2N3
CY005417_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
364_A/turkey/MO/21939/1987_H1N1
1583_A/Canada_goose/BC/3752/2007_H7N3
271_A/mallard_duck/ALB/294/1977_H11N9
AY210179_A/California/1/1966_H2N2
246_A/quail/Italy/1117/1965_H10N8
CY003851_A/mallard/Alberta/77/1977_H2N3
CY005379_A/herring_gull/Delaware/471/1986_H2N7
1238_A/chicken/Taiwan/a342/05_H6N1
2081_A/Weiss/43_H1N1
1779_A/turkey/Israel/89/2005_H9N2
363_A/turkey/SD/7034/1986_H1N1
17_A/swine/Shanghai/1/2005_H1N1
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8
GU050837_A/ruddy_turnstone/Delaware/1488/2002_H2N9
867_A/whooperswan/Hokkaido/1/2008_H5N1
819_A/chicken/Hubei/2856/2007_H5N1
22_A/swine/Niigata/1/1977_H1N1
2706_A/Berkeley/1/1968_H2N2
1607_A/chicken/Pakistan/34668/1995_H7N3
900_A/chicken/Sihala/narc33034/2006_H5N1
270_A/sharp-tailed_sandpiper/Australia/6/2004_H11N9
403_A/mallard_duck/New_York/170/1982_H1N2
279_A/green-winged_teal/Ohio/397/1986_H11N9
595_A/duck/LA/17g/1987_H3N8
1709_A/chicken/Henan/5/98_H9N2
174_A/swine/Spain/33601/2001_H3N2
39536-NS_A/mallard/Netherlands/12/2008_H2N3
1112_A/chukar/MN/145917/1998_H5N2
2205_A/Memphis/13/1996_H1N1
841_A/little_egret/Hongkong/8550/2007_H5N1
2166_A/Texas/29223/1986_H1N1
1890_A/New_Zealand/7/1983_H1N1
3054_A/Nelson_Marlborough/1/2000_H3N2
1001_A/chicken/Scotland/1959_H5N1
1744_A/chicken/Guangxi/37/2005_H9N2
158_A/swine/Guangdong/1/2002_H3N2
1087_A/chicken/Ibaraki/1/2005_H5N2
HM204771_A/El_Salvador/2/1957_H2N2
3454_A/TW/3565/02_H3N2
171_A/swine/Nordkirchen/idt1993/2003_H3N2
3438_A/Managua/490201/2007_H3N2
1600_A/turkey/Italy/3807/2004_H7N3
2904_A/Nanjing/13/80_H3N2
CY003933_A/mallard/Alberta/323/1988_H2N1
130_A/swine/OH/511445/2007_H1N1
AY180619_A/duck/Nanchang/4-184/2000_H2N9
1417_A/ostrich/Italy/2332/00_H7N1
3553_A/Memphis/7/90_H3N2
1120_A/avian/NY/53726/2000_H5N2
63_A/swine/Wisconsin/30954/1976_H1N1
GU050789_A/ruddy_turnstone/Delaware/726/2002_H2N1
CY045283_A/mallard/Quebec/10969/2006_H2N3
1077_A/turkey/Italy/1980_H5N2
AY180607_A/duck/Nanchang/2-0486/2000_H2N9
CY020409_A/Albany/3/1967_H2N2
766_A/chicken/Hebei/718/2001_H5N1
39142_A/duck/New_Jersey/7872-27/1995_mixed
GQ257499_A/mallard/Maryland/235/2001_H2N3
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3
2650_A/Krasnodar/101/1959_H2N2
3148_A/South_Canterbury/37/2002_H3N2
534_A/mallard_duck/ALB/712/1978_H3N3
795_A/chicken/Jilin/9/2004_H5N1
1874_A/Hongkong/117/77_H1N1
486_A/gull/MD/19/1977_H2N9
FJ357081_A/mallard/MN/14/1998_H2N3
2613_A/England/26/2008_H1N1
2078_A/Bel/1942_H1N1
3003_A/Portchalmers/73_H3N2
4406_A/Vietnam/1203/2004_H5N1
CY077901_A/Rotterdam/1957_H2N2
2638_A/Berlin/3/1964_H2N2
DQ009924_A/Canada/720/2005_H2N2
524_A/mallard/Maryland/708/2005_H3N2
1320_A/mallard/Ohio/653/2002_H6N2
2693_A/Albany/8/1967_H2N2
39235_A/shorebird/Delaware_Bay/24/1998_H2N1
CY101551_A/mallard/Alberta/323/1988_H2N1
349_A/pintail_duck/Alb/238/1979_H1N1
1814_A/duck/HK/147/1977_H9N6
2075_A/Alaska/1935_H1N1
M81584_A/Leningrad/134_47/1957_H2N2
1818_A/ruddy_turnstone/DE/773/1988_H9N6
CY039719_A/env/California/7335/2008_H2N3
1647_A/goose/Leipzig/1877/1979_H7N7
GU050810_A/mallard/Minnesota/31/2000_H2N9
M80956_A/gull/Delaware/475/1986_H2N2
39535-NS_A/mallard/Netherlands/29/2010_H2N3
39529-NS_A/mallard/Netherlands/11/1999_H2N9
1792_A/chicken/Yokohama/aq144/2001_H9N2
2163_A/Memphis/1/1984_H1N1
39230_A/shorebird/Delaware_Bay/122/1997_H2N1
2111_A/Albany/8/1979_H1N1
3146_A/Dunedin/1/2002_H3N2
CY022001_A/Albany/4/1967_H2N2
A/swine/Hong_Kong/103/1993_H1N1
559_A/ruddy_turnstone/NJ/335/2005_H3N6
833_A/swan/Germany/r65/2006_H5N1
AB266386_A/tern/Australia/1/04_H2N5
821_A/chicken/Hunan/1793/2007_H5N1
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3
3053_A/Hutt/82/2000_H3N2
104_A/swine/Wisconsin/629/1980_H1N1
2112_A/Memphis/1/1979_H1N1
1717_A/chicken/Ningxia/4/99_H9N2
39504-NS_A/mallard/Sweden/30/2002_H2N5
1986_A/Canterbury/51/2001_H1N1
1730_A/wild_duck/Nanchang/20480/2000_H9N2
FJ686814_A/mallard/Maryland/316/2003_H2N3
565_A/wedge-tailed_shearwater/Western_Australia/405/1977_H3N8
2945_A/Hongkong/6/72_H3N2
3538_A/Memphis/7/85_H3N2
1185_A/gray_teal/Australia/1/1979_H6N1
4027_A/New_York/267/2003_H3N2
4334_A/Shanghai/1/2006_H5N1
CY020377_A/Albany/4/1958_H2N2
901_A/cygnus_olor/Astrakhan/ast0521/2005_H5N1
114_A/swine/Iowa/2/1987_H1N1
A/swine/Hong_Kong/1110/2006_H1N2
629_A/duck/UKR/1/1963_H3N8
2764_A/South_Australia/76/2000_H3N2
204_A/swine/Jiangxi/wx2/2004_H9N2
3155_A/Wellington/66/2002_H3N2
CY020417_A/Albany/2/1968_H2N2
CY004558_A/herring_gull/DE/692/1988_H2N8
CY032249_A/Potsdam/2/1965_H2N2
FJ686750_A/mallard/Maryland/226/2001_H2N3
2953_A/Hongkong/1/82_H3N2
1765_A/turkey/Israel/1209/2003_H9N2
1304_A/chicken/CA/6643/2001_H6N2
21_A/swine/France/wvl4/1985_H1N1
AY210155_A/El_Salvador/2/1957_H2N2
3335_A/Whanganui/386/2004_H3N2
39218_A/shorebird/New_Jersey/845/1986_H2N7
1164_A/chicken/TX/1672804/02_H5N3
A_A/Shanghai/202/1957_H2N2
AY210184_A/Poland/5/67_H2N2
CY033477_A/Berkeley/1/1968_H2N2
39153_A/guinea_fowl/New_Jersey/6322-8/1995_mixed
GU050830_A/ruddy_turnstone/New_Jersey/1315/2002_H2N9
523_A/mallard/Maryland/691/2005_H3N2
1088_A/duck/Malaysia/f1180804/2004_H5N2
866_A/whooperswan/Aomori/2/2008_H5N1
500_A/duck/NY/6874/1978_H3N2
FJ686782_A/mallard/Maryland/233/2001_H2N3
1103_A/goose/OH/229112/1986_H5N2
512_A/turkey/OH/313053/2004_H3N2
A_A/Zhang/4/1957_H2N2
2668_A/Johannesburg/617/1967_H2N2
A/swine/Hong_Kong/NS29/2009_H1N1
914_A/chicken/Tula/4/05_H5N1
39215_A/mallard/Alberta/419/2009_H2N3
1736_A/chicken/Nanchang/4301/2001_H9N2
39178_A/peking_duck/Wagun/1688-4/1985_H2N3
2113_A/Maryland/2/1980_H1N1
2736_A/New_South_Wales/36/2000_H3N2
AY422027_A/duck/Hokkaido/107/01_H2N3
2172_A/Texas/36/91_H1N1
2938_A/Hongkong/19ma212/1968_H3N2
3450_A/Leningrad/360/1986_H3N2
CY093898_A/green-winged_teal/California/11273/2008_H2N9
3145_A/Canterbury/81/2002_H3N2
2741_A/Queensland/4/2000_H3N2
2948_A/Hongkong/14/74_H3N2
CY077744_A/Netherlands/001M/1958_H2N2
297_A/mallard/Missouri/209/2006_H11N9
1712_A/chicken/Beijing/8/98_H9N2
2711_A/Northernterritory/60/1968_H3N2
770_A/chicken/Jiangsu/cz1/2002_H5N1
AY210192_A/Berkeley/1/1968_H2N2
CY077908_A/Nijmegen/1959_H2N2
100_A/swine/Tennessee/8/1978_H1N1
39168_A/mallard/Stralsund/41-6/1981_H2N1
4332_A/Beijing/1/2003_H5N1
426_A/mallard/Postdam/1784/83_H2N2
954_A/chicken/Narathiwat/niah1703/2004_H5N1
775_A/duck/Shanghai/xj/2002_H5N1
624_A/mallard/Interior_Alaska/2/2007_H3N8
898_A/chicken/Nigeria/og11/2007_H5N1
39207_A/pintail/Alberta/22/1997_H2N9
2066_A/USSR/90/1977_H1N1
1726_A/chicken/Henan/26/00_H9N2
963_A/open-billed_stork/Nakhonsawan/bbd0404f/2004_H5N1
878_A/chicken/Laos/p0169/2007_H5N1
HM060061_A/thick-billed_murre/Alaska/44145-199/2006_H2N6
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3
AY210168_A/Netherlands/65/63_H2N2
3209_A/Waikato/115/2003_H3N2
CY060400_A/mallard/Sweden/88/2002_H2N1
AY210176_A/Albany/1/65_H2N2
2098_A/Albany/20/1978_H1N1
503_A/chicken/NY/1160212/1998_H3N2
207_A/swine/Guangxi/s11/2005_H9N2
3235_A/Bay_of_Plenty/332/2004_H3N2
AY210159_A/Sao_Paolo/3/1959_H2N2
194_A/swine/Fujian/f1/2001_H5N1
1085_A/turkey/Italy/1325/2005_H5N2
1171_A/mallard/Denmark/64650/03_H5N7
GU050740_A/red_knot/Delaware/441/2002_H2N3
1428_A/duck/Tasmania/277/2007_H7N2
CY020553_A/Albany/8/1967_H2N2
GU050628_A/ruddy_turnstone/Delaware/1234/2002_H2N9
39528-NS_A/mallard/Sweden/5/2005_H2N3
GU050851_A/ruddy_turnstone/Delaware/1687/2002_H2N9
39179_A/peking_duck/Wagun/1689-6/1985_H2N3
39511-NS_A/mallard/Sweden/12/2003_H2N3
39201_A/mallard/Pennsylvania/9001/1984_H2N6
2088_A/Albany/4835/1948_H1N1
1707_A/chicken/Shenzhen/9/97_H9N2
430_A/chicken/PA/2981014/2004_H2N2
2649_A/Netherlands/56/1963_H2N2
2004_A/South_Canterbury/159/2001_H1N1
2595_A/WSN/1933ts61/_H1N1
4331_A/England/72_H3N2
AY633392_A/teal/Alberta/16/97_H2N9
2100_A/California/10/1978_H1N1
A_A/Ann_Arbor/23/1957_H2N2
39200_A/mallard/Alberta/673/1980_H2N3
67_A/swine/Nebraska/123/1977_H1N1
AX399731_A/Singapore/1/1957_H2N2
39199_A/mallard/Alberta/558/1980_H2N3
2601_A/Wilson-Smith/33_H1N1
3293_A/Waikato/43/2004_H3N2
CY036819_A/Korea/426/1968_H2N2
4201_A/Colorado/ur060023/2007_H3N2
61_A/swine/Tennessee/7/1976_H1N1
A/swine/Hong_Kong/294/2009_H1N2
CY022017_A/Albany/20/1957_H2N2
1623_A/black_duck/Ohio/415/2001_H7N3
2490_A/Tennessee/ur060239/2007_H1N1
1880_A/Japan/af07/2008_H1N1
A_A/Leningrad/29/1963_H2N2
CY041230_A/mallard/Netherlands/31/2006_H2N2
3616_A/New_York/720/1994_H3N2
39488-NS_A/mallard/Sweden/58451/2006_H2N2
39182_A/duck/Pennsylvania/9411697/1996_H2N3
AY210182_A/Panama/1/67_H2N2
1796_A/chicken/Pakistan/2/99_H9N2
CY020521_A/Albany/9/1967_H2N2
931_A/chicken/Rostov/221/2007_H5N1
260_A/mallard/Missouri/mo130/2005_H11N3
2906_A/Nanjing/36/83_H3N2
1266_A/mallard/Heilongjiang/131/2006_H6N2
CY021073_A/Albany/3/1958_H2N2
4191_A/New_York/938/2006_H3N2
2302_A/California/ur060564/2007_H1N1
1824_A/Melbourne/35_H1N1
4273_A/Florida/ur070101/2008_H3N2
39157_A/guinea_fowl/New_Jersey/7290-19/1994_H2N2
1086_A/mallard/Italy/42232/2006_H5N2
A_A/Singapore/1/1957_H2N2
4409_A/Hongkong/1073/99_H9N2
1240_A/dunlin/Barrow/65/2005_H6N1
2610_A/England/545/2007_H1N1
A/swine/Hong_Kong/8512/2001_H1N1
681_A/mallard/Yanchen/2005_H4N6
A_A/North_Carolina/1/1968_H2N2
4408_A/Netherlands/219/03_H7N7
2223_A/Memphis/7/2001_H1N1
A_A/Netherlands/65/1963_H2N2
1724_A/chicken/Hebei/31/00_H9N2
GU053448_A/mallard/Ohio/669/2002_H2N6
4335_A/China/gd02/2006_H5N1
AY633184_A/mallard/Alberta/202/1996_H2N5
3461_A/Bangkok/1/1979_H3N2
CY076844_A/bufflehead/California/JN1016/2006_H2N9
829_A/cygnus_olor/Croatia/1/2005_H5N1
EU258935_A/swine/Missouri/2124514/2006_H2N3
GQ910930_A/swine/MO/SG253/2005_H2N3
3993_A/Memphis/31/03_H3N2
39219_A/herring_gull/Delaware_Bay/433/1986_H2N7
1584_A/chicken/SK/hr00011/2007_H7N3
825_A/duck/Cotedivoire/178718/2006_H5N1
CY017697_A/mallard/Ohio/30/1986_H2N1
181_A/swine/Nakhonpathom/niah5861/2005_H3N2
GU050761_A/blue-winged_teal/Texas/82/2001_H2N1
CY005768_A/mallard/Potsdam/177-4/1983_H2N2
EU735814_A/chicken/PA/298101-4/2004_H2N2
39202_A/mallard/Alberta/257/1984_H2N3
2943_A/Hongkong/46/71_H3N2
3477_A/Memphis/1/71_H3N2
AY210178_A/Panama/1/66_H2N2
2678_A/Albany/22/1957_H2N2
396_A/mallard/MD/406/2002_H1N1
39498-NS_A/mallard/Sweden/88/2002_H2N1
753_A/chicken/Afghanistan/1207/2006_H5N1
693_A/duck/Shiga/8/2004_H4N6
3449_A/Udorn/307/1972_H3N2
824_A/chicken/Ivory_coast/178735/2006_H5N1
AY210183_A/Tokyo/3/1967_H2N2
2823_A/Queensland/39/2003_H3N2
44_A/swine/Wisconsin/2/1966_H1N1
2069_A/Taiwan/1/1986_H1N1
547_A/mallard_duck/Alberta/331/1985_H3N6
2954_A/Hongkong/14/83_H3N2
1760_A/turkey/Israel/810/2001_H9N2
144_A/swine/Ehime/1/1980_H1N2
1899_A/Auckland/590/2000_H1N1
127_A/swine/California/T9001707/1991_H1N1
1105_A/turkey/MN/40550/1987_H5N2
1641_A/chicken/New_South_Wales/327/1997_H7N4
1106_A/black_duck/New_York/184/1988_H5N2
GU050754_A/blue-winged_teal/Texas/71/2001_H2N1
39533-NS_A/mallard/Netherlands/58/2008_H2N3
39196_A/pintail_duck/Alberta/211/1980_H2N3
CY005542_A/duck/Hong_Kong/319/1978_H2N2
1388_A/chicken/Italy/4789/1999_H7N1
882_A/bar-headed_goose/Mongolia/1/05_H5N1
CY045808_A/Japan/305/1957_H2N2
576_A/red-necked_stint/Western_Australia/4923/1983_H3N8
1718_A/chicken/China/guangxi1/2000_H9N2
1267_A/mallard/Sanjiang/113/2006_H6N2
1427_A/duck/Mongolia/867/2002_H7N1
AY210189_A/England/10/67_H2N2
1460_A/chicken/PA/143586/2001_H7N2
3444_A/Qatar/af02/2008_H3N2
1580_A/chicken/Britishcolumbia/04_H7N3
AY210180_A/Berkeley/1/1966_H2N2
1231_A/chicken/Taiwan/1203/03_H6N1
2471_A/Oregon/ur060291/2007_H1N1
816_A/duck/Yunnan/5310/2006_H5N1
1762_A/turkey/Israel/619/2002_H9N2
2653_A/Moscow/1019/1965_H2N2
39497-NS_A/mallard/Sweden/6/2002_H2N3
891_A/chicken/Nigeria/10478/2006_H5N1
1749_A/chicken/Hebei/l1/2006_H9N2
953_A/chicken/Kohnkaen/niah330/2004_H5N1
CY079480_A/mallard/Wisconsin/08OS2841/2008_H2N3
AY210161_A/Ann_Arbor/6/1960_H2N2
AY180608_A/Duck/Nanchang/4-190/2000_H2N9
DQ508885_A/Taiwan/1964_H2N2
GQ257515_A/mallard/Maryland/333/2003_H2N3
850_A/cygnus_cygnus/Iran/754/2006_H5N1
2025_A/Auckland/619/2005_H1N1
CY101478_A/ruddy_turnstone/Delaware/519/1988_H2N1
M12590_A/Berkeley/1/1968_H2N2
3179_A/Canterbury/412/2003_H3N2
1449_A/chicken/FL/903484/2001_H7N2
36_A/swine/Ohio/23/1935_H1N1
3206_A/South_Canterbury/433/2003_H3N2
39524-NS_A/mallard/Sweden/91/2005_H2N9
1655_A/mallard/Ohio/421/1987_H7N8
FJ686798_A/mallard/Maryland/296/2003_H2N3
CY031599_A/Korea/426/1968_H2N2
780_A/duck/China/e3192/03_H5N1
3084_A/Waikato/105/2001_H3N2
39135_A/mallard/Potsdam/176/1983_H2N2
GU053517_A/mallard/Maryland/324/2003_H2N3
2893_A/Brisbane/10/2007_H3N2
1206_A/chicken/Taiwan/824/97_H6N1
CY032265_A/Cottbus/1/1964_H2N2
767_A/duck/Guangxi/xa/2001_H5N1
351_A/blue-winged_teal/Alberta/141/1992_H1N1
202_A/swine/Guangdong/wxl/2004_H9N2
39220_A/shorebird/Delaware_Bay/539/1986_H2N7
CY044329_A/Japan/305/1957_H2N2
2899_A/Guandong/243/72_H3N2
1426_A/duck/Mongolia/47/2001_H7N1
143_A/swine/Doetlingen/idt4735/2005_H1N2
1725_A/chicken/Heilongjiang/35/00_H9N2
1283_A/green-winged_teal/Ohio/178/1999_H6N2
3909_A/New_York/439/2000_H3N2
1877_A/Siena/10/1989_H1N1
1100_A/turkey/TX/14082/1982_H5N2
804_A/chicken/Guangdong/1/2005_H5N1
A_A/England/1/1961_H2N2
3692_A/New_York/603/1996_H3N2
839_A/egret/Hongkong/7572/03_H5N1
39160_A/guinea_fowl/New_York/13824/1995_H2N2
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6
A/Netherlands/B1/68_H2N2
39181_A/peking_duck/Heinersdorf/648-4/1986_H2N3
CY101386_A/laughing_gull/New_Jersey/798/1986_H2N7
3780_A/Memphis/59/99_H3N2
1279_A/chicken/New_York/1467713/1998_H6N2
590_A/duck/Chabarovsk/1610/1972_H3N8
183_A/swine/Colorado/1/77_H3N2
2159_A/Memphis/54/1983_H1N1
CY043329.1_A/bald_eagle/Virginia/Sg-00154/2008_H2N1
945_A/duck/Korea/asan6/2006_H5N1
2988_A/Hongkong/hku79/2005_H3N2
3782_A/New_York/138/1999_H3N2
AB275624_A/tern/Australia/1378/2004_H2N5
2170_A/Ohio/3559/1988_H1N1
A/swine/Hong_Kong/NS1659/2001_H1N1
39503-NS_A/mallard/Sweden/113/2002_H2N1
CY020401_A/Albany/7/1967_H2N2
919_A/goose/Suzdalka/10/05_H5N1
39492-NS_A/mallard/Netherlands/31/2006_H2N2
276_A/shoveler/Netherlands/19/1999_H11N9
39158_A/chicken/New_Jersey/8695-5/1994_H2N2
AY210151_A/Singapore/1/1957_H2N2
2894_A/Ontario/rv1273/2005_H3N2
2114_A/Memphis/7/1980_H1N1
422_A/ruddy_turnstone/Delaware/34/1993_H2N1
A/Canada-On/RV1527/2009_H1N1
2089_A/Fortworth/50_H1N1
3546_A/Memphis/5/88_H3N2
39208_A/wild_duck/Shantou/992/2000_H2N8
M81572_A/Leningrad/134/1957_H2N2
1781_A/chicken/Osaka/aq48/97_H9N2
2437_A/North_Carolina/ur060099/2007_H1N1
1201_A/quail/Hongkong/sf550/00_H6N1
397_A/mallard/MD/199/2003_H1N1
39216_A/sanderling/New_Jersey/756/1986_H2N7
1285_A/chicken/CA/431/2000_H6N2
915_A/duck/Kurgan/8/2005_H5N1
286_A/blue-winged_teal/Ohio/101/1993_H11N9
CY033984_A/Georgia/1/1967_H2N2
39211_A/mallard/Alberta/297/2007_H2N9
39494-NS_A/northern_shoveler/Georgia/1/2010_H2N3
1147_A/chicken/TX/298313/04_H5N2
175_A/swine/Spain/39139/2002_H3N2
468_A/mallard/Alberta/149/2002_H2N4
39203_A/mallard/Alberta/720/1984_H2N3
1142_A/mallard/Maryland/789/2002_H5N2
1625_A/mallard/Delaware/418/2005_H7N3
1209_A/chicken/Taiwan/165/99_H6N1
1738_A/chicken/Guangdong/21/02_H9N2
311_A/ruddy_turnstone/NJ/581/2000_H12N5
321_A/red-necked_stint/Western_Australia/5745/1982_H12N9
CY103531_A/mallard/Alberta/421/2009_H2N3
3452_A/Korea/af05/2008_H3N2
223_A/chicken/Germany/n/1949_H10N7
39152_A/chicken/New_Jersey/5404-1/1995_H2N2
299_A/mallard_duck/Alberta/342/1983_H12N1
32_A/swine/Chonburi/niah9469/2004_H1N1
DQ021601_A/mallard/Minnesota/27/1998_H2N2
369_A/turkey/IA/210893/1992_H1N1
1657_A/turkey/Minnesota/1/1988_H7N9
948_A/chicken/Sudan/17848/2006_H5N1
JF327330_A/duck/OH/492493/2007_H2N3
836_A/environment/Hongkong/4376/99_H5N1
GU050600_A/ruddy_turnstone/Delaware/576/2002_H2N9
1174_A/shorebird/DE/1346/2001_H5N7
M12591_A/Ann_Arbor/6/1960_H2N2
AY210153_A/Davis/1/57_H2N2
178_A/swine/Chachoengsao/2003_H3N2
J02157_A/RI/5-/1957_H2N2
CY095176_A/environment/New_York/46614-2/2005_H2N3
GU168502_A/northern_pintail/Alaska/44339-624/2007_H2N3
1205_A/chicken/Taiwan/g23/87_H6N1
1072_A/duck/Denmark/65047/04_H5N2
39513-NS_A/mallard/Sweden/84/2003_H2N3
31_A/swine/Ratchaburi/niah550/2003_H1N1
39534-NS_A/common_teal/Netherlands/2/2008_H2N3
GU050796_A/ruddy_turnstone/Delaware/1134/2002_H2N1
39145_A/guinea_fowl/New_Jersey/26146/1990_H2N2
498_A/duck/Hongkong/7/1975_H3N2
2964_A/Hongkong/7/87_H3N2
CY034080_A/Singapore/1-MA12D/1957_H2N2
658_A/mallard/Alberta/300/1977_H4N3
FJ686806_A/mallard/Maryland/314/2003_H2N3
414_A/mallard_duck/Alberta/323/1988_H2N1
CY078583_A/northern_pintail/Interior_Alaska/6MP0792/2006_H2N3
39151_A/chicken/New_York/927047/1995_H2N2
1884_A/Newcaledonia/20/1999_H1N1
3491_A/Memphis/3/73_H3N2
39507-NS_A/mallard/Sweden/57/2002_H2N3
407_A/mallard_duck/New_York/6861/1978_H1N5
39177_A/peking_duck/Wagun/1689-4/1985_H2N3
AY210154_A/Chile/13/57_H2N2
2896_A/Beijing/1/68_H3N2
1298_A/chicken/California/465/00_H6N2
2842_A/Queensland/44/2004_H3N2
859_A/chicken/Oita/8/2004_H5N1
1099_A/mallard/Wisconsin/944/1982_H5N2
EU742648_A/gull/Maryland/19/1977_H2N9
FJ686718_A/mallard/Ohio/362/2003_H2N1
3441_A/Panama/2007/1999_H3N2
27_A/Spain/50047/2003_H1N1
3399_A/Waikato/6/2005_H3N2
A_A/Korea/426/1968_H2N2
2908_A/Beijing/353/1989_H3N2
1801_A/turkey/Wisconsin/1/1966_H9N2
581_A/pintail_duck/Alb/169/1980_H3N8
460_A/mallard/Maryland/232/2001_H2N3
3072_A/Auckland/607/2001_H3N2
2023_A/West_Coast/33/2001_H1N1
39212_A/mallard/Alberta/289/2009_H2N9
2905_A/Nanjing/2/82_H3N2
39169_A/mallard/Stralsund/41-4/1981_H2N1
CY077737_A/Netherlands/001K1/1963_H2N2
AB275616_A/tern/Australia/1390/2004_H2N5
2590_A/USA/wramc1154047/2008_H1N1
1807_A/turkey/TX/104989/1989_H9N2
A_A/Tokyo/3/1967_H2N2
1385_A/duck/Nanchang/1904/1992_H7N1
CY077453_A/mallard/New_Zealand/449-94/2004_H2N3
884_A/common_goldeneye/Mongolia/12/2006_H5N1
CY005550_A/duck/Hong_Kong/278/1978_H2N9
AB275410_A/tern/Australia/1402/2004_H2N5
39510-NS_A/northern_pintail/Sweden/1/2003_H2N3
4357_A/Indonesia/cdc184/2005_H5N1
A/swine/Hong_Kong/NS1179/2006_H1N1
2687_A/Albany/1/1959_H2N2
1783_A/duck/Hokkaido/49/98_H9N2
CY034056_A/Singapore/1-MA12/1957_H2N2
CY021817_A/Albany/1/1958_H2N2
132_A/swine/England/wvl10/1993_H1N1
1466_A/chicken/PA/1490921/2002_H7N2
786_A/goose/Jilin/hb/2003_H5N1
39506-NS_A/mallard/Sweden/33/2002_H2N3
912_A/chicken/Omsk/14/05_H5N1
2082_A/AA/Huston/1945_H1N1
A_A/Beijing/12/1964_H2N2
CY097207_A/American_green-winged_teal/Illinois/2479/2009_H2N3
2070_A/TW/130/96_H1N1
966_A/chicken/Suphanburi/niah108192/2005_H5N1
1424_A/chicken/Italy/322/2001_H7N1
65_A/swine/Iowa/1/1977_H1N1
1662_A/pintail_duck/Alberta/114/1979_H8N4
24_A/swine/Hokkaido/2/1981_H1N1
39184_A/duck/Nanchang/2-0492/2000_H2N9
1371_A/mallard/Ohio/123/1989_H6N8
2942_A/Hongkong/3/69_H3N2
3470_A/Memphis/1/68_H3N2
AY180605_A/Duck/Nanchang/3-090/2000_H2N9
39502-NS_A/mallard/Sweden/112/2002_H2N7
957_A/little_grebe/Thailand/phichit01/2004_H5N1
1281_A/duck/New_York/16873/1999_H6N2
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8
CY014980_A/Japan/305/1957_H2N2
1065_A/duck/Vietnam/ncvd06/2005_H5N1
39226_A/ruddy_turnstone/Delaware_Bay/129/1994_H2N3
CY014833_A/guinea_fowl/New_York/20221-11/1995_H2N2
3233_A/Ashburton/280/2004_H3N2
781_A/duck/Guangxi/12/2003_H5N1
862_A/crow/Osaka/102/2004_H5N1
39514-NS_A/mallard/Sweden/9/2003_H2N7
1659_A/turkey/Ontario/6118/1968_H8N4
AY210169_A/Albany/1/63_H2N2
326_A/duck/Siberia/272pf/1998_H13N6
682_A/duck/Czechoslovakia/1956_H4N6
39195_A/mallard/Alberta/207/1980_H2N3
112_A/swine/Iowa/1/1986_H1N1
805_A/chicken/Hebei/326/2005_H5N1
811_A/chicken/Shanxi/2/2006_H5N1
AY210158_A/Victoria/15681/59_H2N2
AY210166_A/Taiwan/1/1962_H2N2
AY180609_A/Duck/Nanchang/2-0492/2000_H2N9
39521-NS_A/mallard/Sweden/72/2005_H2N9
2450_A/Ohio/ur060341/2007_H1N1
2688_A/Albany/1/1960_H2N2
1611_A/chicken/Pakistan/c1998/1998_H7N3
64_A/swine/Arizona/148/1977_H1N1
CY003956_A/mallard/Alberta/202/1996_H2N5
129_A/swine/Maryland/23239/1991_H1N1
2680_A/Ann_Arbor/23/1957_H2N2
587_A/duck/Hokkaido/8/80_H3N8
1561_A/chicken/New_York/194954/2006_H7N2
965_A/quail/Phathumthani/niah2711/2004_H5N1
18_A/swine/Henan/1/06_H1N1
39194_A/mallard/Alberta/202/1980_H2N3
1713_A/chicken/Gansu/2/99_H9N2
39189_A/black_duck/New_Jersey/1580/1978_H2N3
39174_A/duck/Rugen/88-6/1981_H2N3
GU050817_A/ruddy_turnstone/New_Jersey/690/2002_H2N9
39205_A/mallard/Alberta/881/1984_H2N3
M25376_A/mallard/New_York/6750/1978_H2N2
4301_A/Mississippi/ur070100/2008_H3N2
CY003891_A/sanderling/New_Jersey/766/1986_H2N7
981_A/open-billed_stork/Nakhonsawan/bbd2616f/2005_H5N1
CY003996_A/mallard/Alberta/79/2003_H2N3
2648_A/Japan/305/57_H2N2
39537-NS_A/mallard/Netherlands/1/2010_H2N3
261_A/duck/England/1956_H11N6
924_A/grebe/Tyva/tyv061/2006_H5N1
EF633438_A/Leningrad/134/47/ts+18/1957_H2N2
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3
39166_A/mallard/Stralsund/48-6/1981_H2N3
2878_A/South_Australia/61/2005_H3N2
39496-NS_A/mallard/Netherlands/13/2001_H2N9
1943_A/Wellington/16/2000_H1N1
1193_A/duck/Hongkong/d73/1976_H6N1
1333_A/black_duck/AUS/4045/1980_H6N5
761_A/chicken/Hubei/wj/1997_H5N1
2903_A/Nanjing/49/77_H3N2
198_A/swine/Henan/wy/2004_H5N1
1091_A/chicken/Puebla/14587644/1994_H5N2
1883_A/Malaysia/54_H1N1
DQ021571_A/mallard/MN/51/1998_H2N3
2103_A/Lackland/7/1978_H1N1
50_A/swine/Tennessee/1/1975_H1N1
807_A/domestic_green-winged_teal/Hunan/79/2005_H5N1
4312_A/Ohio/ur070058/2008_H3N2
411_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1
1644_A/chicken/Victoria/1976_H7N7
1092_A/chicken/Chis/15224/1997_H5N2
1614_A/turkey/Oregon/1971_H7N3
792_A/chicken/Henan/13/2004_H5N1
790_A/chicken/Guangxi/12/2004_H5N1
956_A/duck/Angthong/Niah8246/2004_H5N1
2428_A/Mississippi/ur060378/2007_H1N1
1702_A/chicken/Shandong/7/96_H9N2
CY034048_A/Singapore/1/1957_H2N2
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2
39143_A/chicken/Connecticut/13657/1990_H2N2
2077_A/Hickox/1940_H1N1
CY021937_A/Albany/1/1960_H2N2
39186_A/silkie_chicken/Pennsylvania/9600897/1996_H2N3
M80945_A/mallard/New_York/6750/1978_H2N2
3497_A/Albany/1/1976_H3N2
39183_A/duck/Nanchang/2-0485/2000_H2N9
CY039688_A/env/California/7279/2008_H2N3
180_A/swine/Udonthani/niah464/2004_H3N2
2637_A/Czech_Republic/1/1966_H2N2
CY102232_A/blue-winged_teal/Alberta/16/1997_H2N9
AY210167_A/Yokosuka/3/62_H2N2
3056_A/Waikato/16/2000_H3N2
838_A/CK/HK/yu22/2002_H5N1
39192_A/mallard/Alberta/309/1979_H2N3
A_A/Czech/1/1966_H2N2
A/swine/Hong_Kong/554/2003_H1N2
FJ686726_A/mallard/Ohio/363/2003_H2N1
1813_A/ruddy_turnstone/DE/2576/1987_H9N5
CY014919_A/mallard_duck/New_York/66861/1978_H2N3
3916_A/New_York/402/2001_H3N2
3231_A/Wellington/49/2003_H3N2
CY101559_A/mallard/Alberta/353/1988_H2N3
AY210185_A/Montevideo/2208/67_H2N2
303_A/green-winged_teal/ALB/199/1991_H12N5
3390_A/Southland/5/2005_H3N2
1179_A/duck/NY/19125559/2002_H5N8
CY076804_A/northern_shoveler/California/JN586/2006_H2N9
196_A/swine/Shandong/2/03_H5N1
1339_A/American_wigeon/California/hkwf295/2007_H6N5
86_A/swine/Tennessee/79/1977_H1N1
765_A/duck/Anyang/avl1/2001_H5N1
A/swine/Hong_Kong/1562/2005_H1N2
CY021129_A/mallard/Ohio/37/1986_H2N1
368_A/chicken/PA/35154/1991_H1N1
1721_A/chicken/Fujian/25/00_H9N2
4407_A/Canada/rv504/2004_H7N3
EU258947_A/swine/Missouri/4296424/2006_H2N3
3495_A/Memphis/103/74_H3N2
GQ257507_A/mallard/Maryland/320/2003_H2N3
3542_A/Memphis/5/1986_H3N2
39530-NS_A/mallard/Netherlands/12/1999_H2N9
GU050579_A/ruddy_turnstone/Delaware/96/2002_H2N9
4175_A/New_York/461/2005_H3N2
CY003875_A/mallard/Alberta/884/1984_H2N5
2996_A/Siena/1/1997_H3N2
39136_A/mallard/Potsdam/177-4/1983_H2N1
748_A/least_sandpiper/South_Central_Alaska/1/2007_H4N8
CY060370_A/mallard/Sweden/6/2002_H2N3
794_A/chicken/Hubei/327/2004_H5N1
2998_A/Genoa/14/2003_H3N2
2771_A/Western_Australia/12/2000_H3N2
39171_A/duck/Rugen/78-6/1981_H2N3
2951_A/Hongkong/45/80_H3N2
2853_A/Western_Australia/55/2004_H3N2
1859_A/Beijing/262/1995_H1N1
3373_A/Canterbury/256/2005_H3N2
CY003926_A/laughing_gull/New_Jersey/798/1986_H2N7
179_A/swine/Ratchaburi/niah59/2004_H3N2
3567_A/New_York/764/1993_H3N2
3632_A/Memphis/24/95_H3N2
A_A/Ann_Arbor/6/1960_H2N2
937_A/chicken/Primorje/1/2008_H5N1
39155_A/chicken/New_Jersey/16264-16/1995_H2N2
1128_A/mallard/MN/1/2000_H5N2
810_A/chicken/Hunan/3157/2006_H5N1
48_A/swine/Illinois/1/1975_H1N1
1330_A/chicken/New_York/28263/1989_H6N3
CY096998_A/blue-winged_teal/Wisconsin/2572/2009_H2N3
535_A/mallard/ALB/394/1988_H3N3
860_A/chicken/Yamaguchi/7/2004_H5N1
GU050857_A/ruddy_turnstone/New_Jersey/1780/2002_H2N9
A/swine/Hong_Kong/78/2003_H1N1
873_A/chicken/Kuwait/kisr7/2007_H5N1
4339_A/Hongkong/481/97_H5N1
CY003918_A/herring_gull/DE/703/1988_H2N8
508_A/mallard/MN/68/1999_H3N2
1015_A/chicken/Vietnam/830/2004_H5N1
39161_A/chicken/New_Jersey/13839-17/1995_H2N2
149_A/swine/Missouri/4296424/2006_H2N3
3724_A/New_York/569/1997_H3N2
2962_A/Hongkong/6/85_H3N2
228_A/northern_shoveler/TX/56/2000_H10N7
AY633368_A/pintail/Alberta/22/97_H2N9
2072_A/TW/4845/99_H1N1
2995_A/Siena/3/1995_H3N2
1439_A/chicken/NY/215868/1999_H7N2
GU050803_A/mallard/Minnesota/34/1998_H2N9
2704_A/Albany/1/1968_H2N2
CY094369_A/northern_shoveler/California/HKWF1128C/2007_H2N7
1255_A/Eurasian_coot/Western_Australia/2727/1979_H6N2
961_A/open-billed_stork/Bangkok/lbd0511f/04_H5N1
DQ508845_A/Japan/305/1957_H2N2
CY020393_A/Albany/6/1967_H2N2
1785_A/duck/Hokkaido/9/99_H9N2
1858_A/Tientsin/78/1977_H1N1
39164_A/mallard/Rugen/26-4/1980_H2N3
190_A/swine/Minnesota/593/99_H3N2
1663_A/mallard_duck/Alberta/7/1987_H8N4
39221_A/gull/Maryland/18/1977_H2N9
2887_A/Western_Australia/73/2005_H3N2
759_A/mallard/ON/499/2005_H5N1
39495-NS_A/mallard/Netherlands/14/2001_H2N3
2373_A/Kentucky/ur060043/2007_H1N1
CY021809_A/Albany/22/1957_H2N2
1262_A/pintail_duck/Alb/111/1985_H6N2
CY005810_A/gull/Maryland/19/1977_H2N9
137_A/swine/Ontario/48235/04_H1N2
AY210174_A/New_Jersey/3/65_H2N2
EU557639_A/northern_pintail/Alaska/44183-123/2006_H2N3
FJ686790_A/mallard/Maryland/234/2001_H2N3
1432_A/chicken/PA/19241/1997_H7N2
1651_A/chicken/Netherlands/1/03_H7N7
752_A/mallard_duck/New_York/180/1986_H4N9
39508-NS_A/mallard/Sweden/70/2002_H2N3
1933_A/Dunedin/2/2000_H1N1
1593_A/turkey/Italy/2685/2003_H7N3
1108_A/turkey/MN/33973/1992_H5N2
2038_A/Puerto_Rico/8/34_H1N1
967_A/open-bill_stork/Thailand/vsmu15atg/2005_H5N1
GU053524_A/mallard/Maryland/242/2001_H2N2
39134_A/mallard/MT/Y61/_H2N2
39149_A/chicken/Jena/4705/1984_H2N2
39133_A/mallard/New_York/6750/1978_H2N2
3496_A/Albany/42/1975_H3N2
3408_A/Wellington/6/2005_H3N2
3503_A/Memphis/108/76_H3N2
2097_A/Wisconsin/301/1976_H1N1
861_A/crow/Kyoto/53/2004_H5N1
CY039696_A/env/California/7286/2008_H2N3
1315_A/chicken/California/905/01_H6N2
2989_A/Siena/3/1988_H3N2
1332_A/shearwater/Australia/1/1973_H6N5
CY035082_A/Netherlands/56/1963_H2N2
4344_A/Hongkong/213/2003_H5N1
CY018881_A/green-winged_teal/Ohio/175/1986_H2N1
CY003948_A/mallard/Alberta/201/1996_H2N3
HM204778_A/El_Salvador/2-Q226L/1957_H2N2
CY077790_A/Netherlands/056H1/1960_H2N2
1786_A/chicken/Kobe/aq26/2001_H9N2
1102_A/chicken/VA/40018/1984_H5N2
1183_A/chicken/Italy/22a/1998_H5N9
304_A/mallard/ALB/52/1997_H12N5
2712_A/Victoria/1968_H3N2
1207_A/chicken/Taiwan/na3/98_H6N1
16_A/Tianjin/1/04_H1N1
39515-NS_A/mallard/Sweden/53/2003_H2N3
1437_A/chicken/NJ/162246/1999_H7N2
CY032281_A/Tashkent/1046/1967_H2N2
1477_A/chicken/NJ/29450812/2004_H7N2
39499-NS_A/mallard/Sweden/99/2002_H2N3
51_A/swine/Iowa/1/1976_H1N1
362_A/blue-winged_teal/LA/b228/1986_H1N1
2462_A/Oklahoma/ur060063/2007_H1N1
2709_A/North_Carolina/1/1968_H2N2
1782_A/parakeet/Chiba/1/97_H9N2
39214_A/mallard/Alberta/319/2009_H2N3
A/Netherlands/M1/57_H2N2
CY032257_A/Krasnodar/101/1959_H2N2
1852_A/Brazil/11/1978_H1N1
39188_A/mallard/Ontario/56/1976_H2N3
54_A/swine/Minnesota/27/1976_H1N1
1146_A/ruddy_turnstone/DE/313/2003_H5N2
1767_A/chicken/Israel/1953/2004_H9N2
AY210170_A/Georgia/1/1963_H2N2
39146_A/chicken/Pennsylvania/24825/1991_H2N2
39532-NS_A/mallard/Netherlands/37/2008_H2N3
2165_A/New_York/29241/1986_H1N1
CY021025_A/Albany/1/1968_H2N2
AY210152_A/Albany/7/57_H2N2
CY020545_A/Albany/1/1959_H2N2
1753_A/duck/Hongkong/702/1979_H9N2
1433_A/quail/PA/20304/1998_H7N2
CY015145_A/ruddy_turnstone/Delaware/81/1993_H2N1
145_A/swine/Saitama/1996_H1N2
39210_A/mallard/Alberta/242/2004_H2N3
159_A/swine/Heilongjiang/1/05_H3N2
1577_A/mallard/Alberta/24/01_H7N3
1737_A/chicken/Shanghai/10/01_H9N2
356_A/duck/Italy/69238/2007_H1N1
FJ686702_A/mallard/Maryland/301/2003_H2N3
746_A/turkey/CA/358533/2005_H4N8
109_A/swine/Iowa/1/1985_H1N1
JN596877_A/Krasnodar/101/1959_H2N2
39501-NS_A/mallard/Sweden/111/2002_H2N7
918_A/goose/Krasnoozerskoe/627/05_H5N1
CY005441_A/duck/Nanchang/4-184/2000_H2N9
152_A/swine/Ontario/130/97_H3N2
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1
39198_A/mallard/Alberta/529/1980_H2N3
39526-NS_A/mallard/Sweden/103/2005_H2N9
117_A/swine/Virginia/670/1987_H1N1
1784_A/parakeet/Narita/92a/98_H9N2
CY003911_A/herring_gull/DE/698/1988_H2N1
3282_A/Tairawhiti/369/2004_H3N2
DQ017498_A/mallard/Postdam/178-4/1983_H2N2
CY031607_A/Moscow/1019/1965_H2N2
785_A/goose/Fujian/bb/2003_H5N1
141_A/swine/Shanghai/1/2007_H1N2
993_A/quail/Nakhonpathom/niah7562/2005_H5N1
1624_A/blue-winged_teal/Ohio/658/2004_H7N3
39139_A/mallard/Potsdam/179/1983_H2N2
19_A/swine/Zhejiang/1/2007_H1N1
1194_A/chicken/Hongkong/17/1977_H6N1
39150_A/chicken/Jena/4836/1983_H2N2
CY097602_A/mallard/Missouri/132/2009_H2N3
372_A/quail/IN/38685/1993_H1N1
851_A/turkey/Israel/345/2006_H5N1
2947_A/Hongkong/33/73_H3N2
39187_A/swan/Maryland/206/1986_H2N7
2280_A/Kentucky/ur060007/2006_H1N1
3274_A/Christchurch/14/2004_H3N2
2828_A/Western_Australia/40/2003_H3N2
1215_A/chicken/Taiwan/sp1/00_H6N1
126_A/swine/Memphis/1/1990_H1N1
4337_A/Jiangsu/2/2007_H5N1
492_A/mallard_duck/ALB/26/1976_H3N1
39173_A/duck/Rugen/88-4/1981_H2N3
39217_A/sanderling/New_Jersey/766/1986_H2N7
A/swine/Hong_Kong/NS623/2002_H1N2
39487-NS_A/mallard/Sweden/58112/2006_H2N2
GU050586_A/ruddy_turnstone/Delaware/288/2002_H2N9
2966_A/Hongkong/14/92_H3N2
CY077533_A/mallard/New_Zealand/449-81/2004_H2N3
FJ686710_A/mallard/Maryland/319/2003_H2N3
857_A/duck/Yokohama/aq10/2003_H5N1
3031_A/Canterbury/66/2000_H3N2
4296_A/Kentucky/ur070124/2008_H3N2
3472_A/Albany/3/1969_H3N2
1705_A/chicken/Guangdong/6/97_H9N2
1727_A/chicken/Jiangsu/1/00_H9N2
39512-NS_A/mallard/Sweden/81/2003_H2N3
GU050823_A/ruddy_turnstone/Delaware/1190/2002_H2N9
1456_A/chicken/NY/1192567/2001_H7N2
452_A/duck/Germany/1215/1973_H2N3
39159_A/chicken/New_Jersey/10977-2/1994_H2N2
2360_A/Kansas/ur060104/2007_H1N1
327_A/gull/Maryland/704/1977_H13N6
868_A/domestic_goose/Pavlodar/1/2005_H5N1
39213_A/mallard/Alberta/35/2009_H2N3
1479_A/guinea_fowl/New_York/101967/2005_H7N2
2814_A/Western_Australia/36/2002_H3N2
CY079496_A/mallard/Wisconsin/08OS2844/2008_H2N3
996_A/chicken/Phichit/niah606988/2006_H5N1
308_A/ruddy_turnstone/DE/1444/2000_H12N5
CY032241_A/Berlin/3/1964_H2N2
1794_A/chicken/Yokohama/aq134/2002_H9N2
39490-NS_A/mallard/Sweden/68597/2007_H2N2
39527-NS_A/mallard/Sweden/107/2005_H2N3
1613_A/chicken/Rawalpindi/narc72/2002_H7N3
803_A/bar-headed_goose/Qinghai/62/05_H5N1
23_A/swine/Kyoto/3/1979_H1N1
466_A/mallard/Maryland/316/2003_H2N3
3489_A/Memphis/105/72_H3N2
A/swine/Hong_Kong/NS857/2001_H1N2
1667_A/mallard/ALB/194/1992_H8N4
2282_A/Michigan/ur060015/2006_H1N1
338_A/shorebird/Delaware/168/06_H16N3
1270_A/gull/Moscow/3100/2006_H6N2
GU050747_A/mallard/Minnesota/550/2000_H2N1
AB275865_A/tern/Australia/91/2004_H2N5
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2
39191_A/mallard/New_York/66861/1978_H2N3
CY031583_A/Ann_Arbor/23/1957_H2N2
3002_A/Yucatan/me6057/2003_H3N2
4405_A/Thailand/676/2005_H5N1
AY180634_A/Duck/Nanchang/2-0485/2000_H2N9
3492_A/Albany/20/1974_H3N2
943_A/duck/Korea/esd1/03_H5N1
2794_A/Queensland/22/2002_H3N2
4225_A/Illinois/ur060567/2007_H3N2
2950_A/Hongkong/43/75_H3N2
3460_A/TW/875/04_H3N2
CY031591_A/North_Carolina/1/1968_H2N2
4083_A/Wyoming/3/2003_H3N2
2091_A/Albany/13/1951_H1N1
20_A/swine/Denmark/wvl9/1993_H1N1
39231_A/shorebird/Delaware_Bay/138/1997_H2N1
307_A/mallard/Ohio/409/1988_H12N5
116_A/swine/Kansas/3228/1987_H1N1
2990_A/Siena/10/1990_H3N2
2094_A/Denver/57_H1N1
577_A/red-necked_stint/Western_Australia/4915/1984_H3N8
2686_A/Albany/5/1958_H2N2
1808_A/chicken/Dubai/338/2001_H9N2
7_A/swine/Ontario/3/1981_H1N1
1089_A/chicken/Hidalgo/28159232/1994_H5N2
A/swine/Hong_Kong/9656/2001_H1N1
3512_A/Memphis/4/77_H3N2
CY047668_A/mallard/Quebec/11281/2006_H2N3
CY014825_A/chicken/New_York/13828-3/1995_H2N2
A_A/Krasnodar/101/1959_H2N2
2071_A/TW/3355/97_H1N1
1331_A/blue-winged_teal/ALB/685/1982_H6N4
1076_A/duck/Hongkong/342/1978_H5N2
A_A/Moscow/1019/1965_H2N2
2115_A/Baylor/4052/1981_H1N1
2026_A/Otago/5/2005_H1N1
AY422028_A/duck/Hokkaido/17/2001_H2N3
FJ517271_A/mallard/MN/506/2000_H2N3
CY003859_A/pintail/Alberta/293/1977_H2N9
CY003940_A/mallard/Alberta/353/1988_H2N3
39175_A/mallard/Stralsund/55-4/1981_H2N3
CY097338_A/mallard/Wisconsin/2560/2009_H2N3
195_A/swine/Fujian/1/2003_H5N1
3149_A/Waikato/21/2002_H3N2
424_A/mallard/Ohio/363/2003_H2N1
1752_A/chicken/Zhejiang/hj/2007_H9N2
CY039387_A/mallard/Alberta/12017/2005_H2N3
M60800_A/Anas_acuta/Primorje/695/1976_H2N3
600_A/duck/NY/13822/1995_H3N8
39209_A/mallard/Alberta/33/2001_H2N1
659_A/blue-winged_teal/ALB/136/1990_H4N3
1750_A/quail/Guangxi/b1/2006_H9N2
AY210187_A/Cordoba/522/67_H2N2
1735_A/chicken/Jilin/53/01_H9N2
562_A/mallard/Maryland/1235/2006_H3N6
997_A/chicken/Thailand/icrc213/2007_H5N1
849_A/chicken/India/niv33491/06_H5N1
4182_A/Wisconsin/67/2005_H3N2
1875_A/India/6263/1980_H1N1
M80957_A/herring_gull/Delaware/471/1986_H2N7
1876_A/Roma/1949_H1N1
2710_A/Tashkent/1046/1967_H2N2
1823_A/Henry/1936_H1N1
A_A/Okuda/1957_H2N2
2994_A/Siena/6/1991_H3N2
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2
191_A/swine/North_Carolina/2003_H3N2
4140_A/New_York/55/2004_H3N2
DQ021563_A/mallard/Minnesota/26/1998_H2N2
3320_A/Wellington/38/2004_H3N2
46_A/swine/Wisconsin/2/1970_H1N1
45_A/swine/Wisconsin/1/1967_H1N1
537_A/mallard_duck/ALB/635/1983_H3N5
477_A/sanderling/NJ/766/1986_H2N7
FJ686766_A/mallard/Maryland/231/2001_H2N3
HM589209_A/turkey/CA/1797/2008_H2N8
AY210157_A/Albany/6/58_H2N2
AY210163_A/England/1/61_H2N2
3451_A/Moscow/10/99_H3N2
772_A/chicken/Jilin/hf/2002_H5N1
1797_A/swine/Korea/kbnp0028/2000_H9N2
1280_A/green-winged_teal/Ohio/203/1998_H6N2
CY003903_A/herring_gull/Delaware/670/1988_H2N9
1935_A/South_Canterbury/35/2000_H1N1
AY210156_A/Malaya/16/58_H2N2
2642_A/Potsdam/2/1965_H2N2
1787_A/chicken/Osaka/aq19/2001_H9N2
2202_A/Charlottesville/31/95_H1N1
3654_A/New_York/685/1995_H3N2
A/swine/Hong_Kong/915/2004_H1N2
128_A/swine/Iowa/24297/1991_H1N1
4271_A/California/ur070019/2008_H3N2
131_A/swine/England/wvl7/1992_H1N1
155_A/swine/Manitoba/12707/2005_H3N2
151_A/swine/MI/pu243/04_H3N1
39185_A/duck/Nanchang/4-190/2000_H2N9
4401_A/Thailand/1kan1/2004_H5N1
220_A/mallard/Alberta/208/2000_H10N7
2997_A/Genoa/1/2002_H3N2
729_A/red-necked_stint/Western_Australia/4126/1980_H4N8
3006_A/Canterbury/179/1999_H3N2
2083_A/Fortmonmouth/1/47_H1N1
2973_A/Hongkong/hku22/2004_H3N2
357_A/turkey/KS/4880/1980_H1N1
2592_A/Washington/af06/2007_H1N1
3529_A/Memphis/1/81_H3N2
497_A/turkey/Ontario/31232/2005_H3N2
2895_A/Ontario/1252/2007_H3N2
1588_A/turkey/Italy/9742/2002_H7N3
366_A/turkey/NC/19762/1988_H1N1
CY041238_A/mallard/Netherlands/14/2007_H2N2
30_A/swine/Ratchaburi/niah1481/2000_H1N1
1236_A/chicken/Taiwan/ch1006/04_H6N1
470_A/mallard/ALB/202/1996_H2N5
224_A/mallard_duck/Minnesota/19/1979_H10N7
2607_A/England/494/2006_H1N1
1668_A/duck/Yangzhou/2/2005_H8N4
A_A/Japan/170/1962_H2N2
GU050782_A/ruddy_turnstone/Delaware/669/2002_H2N1
1367_A/laughing_gull/NJ/276/1989_H6N8
437_A/mallard/ALB/205/1998_H2N3
39233_A/shorebird/Delaware_Bay/185/1997_H2N1
777_A/chicken/Hubei/wo/2003_H5N1
1170_A/duck/Potsdam/22164/1984_H5N6
GU050607_A/ruddy_turnstone/New_Jersey/954/2002_H2N9
AY633200_A/mallard/Alberta/205/1998_H2N3
142_A/cloppenburg/Idt4777/2005_H1N2
2076_A/Phila/1935_H1N1
AY422030_A/duck/Hokkaido/95/01_H2N2
AY210186_A/Ann_Arbor/7/1967_H2N2
39147_A/chicken/New_York/29878/1991_H2N2
939_A/falcon/Saudiarabia/d1936/2007_H5N1
2787_A/Queensland/20/2001_H3N2
1203_A/duck/Taiwan/526/72_H6N1
A_A/Berlin/3/1964_H2N2
A_A/Victoria/5/1968_H2N2
2080_A/AA/Marton/1943_H1N1
578_A/duck/Victoria/1992_H3N8
CY003964_A/blue-winged_teal/Alberta/16/1997_H2N9
2431_A/New_York/ur060056/2007_H1N1
AY210164_A/Japan/170/62_H2N2
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1
AY210188_A/Georgia/1/1967_H2N2
798_A/duck/Shandong/93/2004_H5N1
39144_A/avian/Massachusetts/25756/1990_H2N2
39518-NS_A/mallard/Sweden/51/2005_H2N3
2723_A/New_South_Wales/4/1999_H3N2
1073_A/duck/Potsdam/14026/1986_H5N2
4326_A/Pennsylvania/pit31/2008_H3N2
527_A/turkey/MN/366767/2005_H3N2
CY077572_A/mallard/New_Zealand/1613-39/2004_H2N7
2099_A/Arizona/14/1978_H1N1
EU518739_A/mallard/Sweden/S90738/2005_H2N3
197_A/swine/Anhui/ca/2004_H5N1
2636_A/Guiyang/1/1957_H2N2
680_A/mallard/Zhalong/88/2004_H4N6
1219_A/chicken/Taiwan/1212/01_H6N1
AY210175_A/Pittsburgh/2/65_H2N2
38_A/swine/Wisconsin/1/1957_H1N1
A_A/Johannesburg/617/1967_H2N2
2999_A/Hiroshima/52/2005_H3N2
938_A/falcon/Saudiarabia/d1795/2005_H5N1
AY422029_A/duck/Hokkaido/86/01_H2N3
2168_A/Memphis/3/1987_H1N1
2217_A/Memphis/15/2000_H1N1
CY097378_A/mallard/Wisconsin/2785/2009_H2N3
GU050614_A/ruddy_turnstone/New_Jersey/980/2002_H2N9
2288_A/Alabama/ur060536/2007_H1N1
29_A/swine/Spain/53207/2004_H1N1
CY045792_A/North_Carolina/1/1963_H2N2
37_A/swine/Jamesburg/1942_H1N1
119_A/swine/Iowa/17672/1988_H1N1
A_A/England/12/1962_H2N2
2913_A/Nanchang/58/94_H3N2
1158_A/tern/South_Africa/1961_H5N3
CY077501_A/mallard/New_Zealand/449-33/2004_H2N3
1710_A/chicken/Shijiazhuang/2/98_H9N2
886_A/duck/Niger/914/2006_H5N1
GU050593_A/ruddy_turnstone/New_Jersey/398/2002_H2N9
1731_A/chicken/Guangdong/10/00_H9N2
1650_A/chicken/Germany/r28/03_H7N7
FJ686758_A/mallard/Maryland/228/2001_H2N3
39204_A/mallard/Alberta/856/1984_H2N3
2959_A/Hongkong/4/84_H3N2
404_A/duck/NC/91347/01_H1N2
3247_A/Canterbury/12/2004_H3N2
CY078695_A/mallard/Interior_Alaska/6MP0038BR2/2006_H2N3
4383_A/Indonesia/cdc625l/2006_H5N1
AB275632_A/tern/Australia/1363/2004_H2N5
U96745_A/herring_gull/DE/677/1988_H2N8
3508_A/Albany/4/1977_H3N2
HM193717_A/mallard/Alaska/44183-124/2006_H2N3
AY210160_A/Philippines/2/60_H2N2
CY079368_A/American_green-winged_teal/Wisconsin/08OS3469/2008_H2N9
34_A/swine/Chachoengsao/niah587/2005_H1N1
1186_A/pintail/ALB/179/1993_H6N1
758_A/crested_eagle/Belgium/1/2004_H5N1
1472_A/turkey/VA/55/2002_H7N2
39491-NS_A/white_fronted_goose/Netherlands/22/1999_H2N2
39227_A/ruddy_turnstone/Delaware_Bay/157/1994_H2N3
GU050565_A/sanderling/Delaware/882/2002_H2N1
GU050844_A/ruddy_turnstone/Delaware/1543/2002_H2N9
2117_A/Baylor/11735/82_H1N1
706_A/mallard/Ohio/178/1990_H4N6
2671_A/Taiwan/1964_H2N2
39505-NS_A/mallard/Sweden/32/2002_H2N3
39522-NS_A/mallard/Sweden/73/2005_H2N3
GQ257523_A/mallard/Maryland/338/2003_H2N3
1271_A/duck/Kingmen/e322/04_H6N2
475_A/herring_gull/Delaware/471/1986_H2N7
760_A/goose/Guangdong/1/96_H5N1
CY102264_A/ruddy_turnstone/Delaware_Bay/142/1998_H2N8
GU050768_A/ruddy_turnstone/Delaware/262/2002_H2N1
2067_A/USSR/46/1979_H1N1
CY064954_A/mallard/Netherlands/5/1999_H2N9
528_A/turkey/NC/353568/2005_H3N2
3457_A/TW/3286/03_H3N2
39140_A/duck/Hong_Kong/273/1978_H2N2
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3
A_A/swine/Eurasia/consensus_1_H2N2
134_A/swine/England/wvl15/1997_H1N1
CY034072_A/Singapore/1-MA12B/1957_H2N2
AY210177_A/Kumamoto/1/1965_H2N2
200_A/swine/Korea/c13/2008_H5N2
CY032289_A/Johannesburg/617/1967_H2N2
39525-NS_A/mallard/Sweden/93/2005_H2N3
2319_A/Florida/ur060355/2007_H1N1
964_A/open-billed_stork/Suphanburi/tsd0912f/2004_H5N1
150_A/swine/IN/pu542/04_H3N1
CY102336_A/mallard/Alberta/205/1998_H2N3
2909_A/Beijing/32/1992_H3N2
146_A/swine/Miyazaki/1/2006_H1N2
1265_A/mallard_duck/ALB/294/1987_H6N2
39500-NS_A/mallard/Sweden/109/2002_H2N7
AY210191_A/Korea/426/1968_H2N2
CY103523_A/mallard/Alberta/417/2009_H2N3
1723_A/chicken/Guangxi/6/2000_H9N2
CY003883_A/mallard_duck/Alberta/376/1985_H2N3
1350_A/sanderling/DE/1258/1986_H6N6
277_A/mallard_duck/Tennessee/11457/1985_H11N9
374_A/duck/NJ/771770/1995_H1N1
133_A/swine/England/wvl11/1994_H1N1
FJ686774_A/mallard/Maryland/232/2001_H2N3
GU050775_A/ruddy_turnstone/Delaware/413/2002_H2N1
3000_A/Kuwait/af03/2008_H3N2
39_A/swine/Wisconsin/1/1961_H1N1
CY020321_A/Albany/2/1958_H2N2
39176_A/mallard/Stralsund/55-6/1981_H2N3
1733_A/chicken/Guangdong/56/01_H9N2
39162_A/mallard/Berlin/452-6/1980_H2N3
1708_A/duck/Nanjing/1/97_H9N2
812_A/duck/Hubei/hangmei01/2006_H5N1
AY210172_A/Taiwan/1964_H2N2
A_A/Potsdam/2/1965_H2N2
M81578_A/Leningrad/134_17/1957_H2N2
39167_A/mallard/Stralsund/45-6/1981_H2N3
1873_A/Nanchang/9/1996_H1N1
39516-NS_A/mallard/Sweden/43/2005_H2N9
1000_A/chicken/Crimea/8/2005_H5N1
952_A/chicken/Kalasin/niah316/2004_H5N1
11_A/swine/Saskatchewan/18789/02_H1N1
2096_A/New_Jersey/1976_H1N1
941_A/swan/Slovenia/760/2006_H5N1
2557_A/Vermont/ur060574/2007_H1N1
2279_A/Iowa/ceid23/2005_H1N1
1110_A/chicken/NY/14009/1993_H5N2
CY021793_A/Albany/24/1958_H2N2
CY020385_A/Albany/26/1957_H2N2
1582_A/American_black_duck/NB/2538/2007_H7N3
2870_A/Queensland/60/2005_H3N2
CY003980_A/mallard/Alberta/226/98_H2N3
182_A/swine/Ratchaburi/niah874/2005_H3N2
358_A/pigeon/MN/1407/1981_H1N1
CY095192_A/turkey/New_York/53294-7/2005_H2N3
3085_A/Wellington/22/2001_H3N2
603_A/mallard/Minnesota/283/1999_H3N8
123_A/swine/Wisconsin/1915/1988_H1N1
614_A/mallard/Alaska/715/2005_H3N8
1711_A/chicken/Shanghai/f/98_H9N2
1322_A/Japanese_quail/CA/k0401010/2004_H6N2
???????????
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1920.0 1930.0 1940.0 1950.0 1960.0 1970.0 1980.0
2077_A/Hickox/1940_H1N1_1940-07-01
AY209943_A/Kumamoto/1/1965_H2N2_1965-07-01
CY020324_A/Albany/2/1958_H2N2_1958-07-01
2082_A/AA_Huston/1945_H1N1_1945-07-01
A/England/12/1962_H2N2_1962-07-01
38_A/swine/Wisconsin/1/1957_H1N1_1957-07-01
CY033480_A/Berkeley/1/1968_H2N2_1968-07-01
DQ508838_A/Japan/305/1957_H2N2_1957-06-15
JN596872_A/Krasnodar/101/1959_H2N2_1959-07-01
CY032252_A/Potsdam/2/1965_H2N2_1965-07-01
AY209946_A/California/1/1966_H2N2_1966-07-01
CY021028_A/Albany/1/1968_H2N2_1968-07-01
CY021020_A/Albany/5/1958_H2N2_1958-01-29
50_A/swine/Tennessee/1/1975_H1N1_1975-07-01
DQ508878_A/Taiwan/1964_H2N2_1964-07-01
45_A/swine/Wisconsin/1/1967_H1N1_1967-07-01
2089_A/Fortworth/50_H1N1_1950-07-01
AY209934_A/Chile/13/57_H2N2_1957-08-15
1824_A/Melbourne/35_H1N1_1935-07-01
CY045795_A/North_Carolina/1/1963_H2N2_1963-07-01
AY209941_A/Murakami/4/64_H2N2_1964-07-01
54_A/swine/Minnesota/27/1976_H1N1_1976-07-01
CY020524_A/Albany/9/1967_H2N2_1967-07-01
CY032276_A/Guiyang/1/1957_H2N2_1957-02-15
AY209938_A/Ann_Arbor/6/1960_H2N2_1960-07-01
CY077783_A/Netherlands/056H1/1960_H2N2_1960-02-02
A/Victoria/5/1968_H2N2_1968-07-01
2601_A/Wilson-Smith/33/_H1N1_1933-07-01
CY077730_A/Netherlands/001K1/1963_H2N2_1963-01-06
2083_A/Fortmonmouth/1/47_H1N1_1947-07-01
36_A/swine/Ohio/23/1935_H1N1_1935-07-01
CY031594_A/North_Carolina/1/1968_H2N2_1968-07-01
CY032292_A/Johannesburg/617/1967_H2N2_1967-07-01
CY032244_A/Berlin/3/1964_H2N2_1964-07-01
53_A/swine/Kentucky/1/1976_H1N1_1976-07-01
CY021820_A/Albany/1/1958_H2N2_1958-07-01
2094_A/Denver/57_H1N1_1957-07-01
44_A/swine/Wisconsin/2/1966_H1N1_1966-07-01
46_A/swine/Wisconsin/2/1970_H1N1_1970-07-01
2091_A/Albany/13/1951_H1N1_1951-07-01
CY125901_A/Singapore/1/1957_H2N2_1957-05-15
CY032268_A/Cottbus/1/1964_H2N2_1964-07-01
CY032284_A/Tashkent/1046/1967_H2N2_1967-07-01
CY022004_A/Albany/4/1967_H2N2_1967-07-01
47_A/swine/Wisconsin/1/1971_H1N1_2_1971-07-01
AY209937_A/Victoria/15681/59_H2N2_1959-07-01
2078_A/Bel/1942_H1N1_1942-07-01
CY077894_A/Rotterdam/1957_H2N2_1957-04-21
A/Okuda/1957_H2N2_1957-06-15
AY209936_A/Albany/6/58_H2N2_1958-07-01
2076_A/Phila/1935_H1N1_1935-07-01
CY021940_A/Albany/1/1960_H2N2_1960-07-01
CY125861_A/England/1/1961_H2N2_1961-07-01
AY209948_A/England/10/67_H2N2_1967-07-01
CY031610_A/Moscow/1019/1965_H2N2_1965-07-01
CY021076_A/Albany/3/1958_H2N2_1958-07-01
2080_A/AA_Marton/1943_H1N1_1943-07-01
2088_A/Albany/4835/1948_H1N1_1948-07-01
2081_A/Weiss/43_H1N1_1943-07-01
A/Georgia/1/1963_H2N2_1963-07-01
AY209947_A/Ann_Arbor/7/1967_H2N2_1967-07-01
CY022020_A/Albany/20/1957_H2N2_1957-11-15
CY033987_A/Georgia/1/1967_H2N2_1967-07-01
1883_A/Malaysia/54/_H1N1_1954-07-01
CY077738_A/Netherlands/001M/1958_H2N2_1958-04-01
AY209945_A/Panama/1/66_H2N2_1966-07-01
CY020420_A/Albany/2/1968_H2N2_1968-07-01
51_A/swine/Iowa/1/1976_H1N1_1976-07-01
AY209950_A/Tokyo/3/1967_H2N2_1967-07-01
2097_A/Wisconsin/301/1976_H1N1_1976-07-01
48_A/swine/Illinois/1/1975_H1N1_1975-07-01
61_A/swine/Tennessee/7/1976_H1N1_1976-07-01
CY020388_A/Albany/26/1957_H2N2_1957-11-15
CY034933_A/Czech_Republic/1/1966_H2N2_1966-07-01
CY035085_A/Netherlands/56/1963_H2N2_1963-07-01
CY020412_A/Albany/3/1967_H2N2_1967-07-01
CY036822_A/Korea/426/1968_H2N2_1968-07-01
CY020396_A/Albany/6/1967_H2N2_1967-07-01
KM402806_A/Netherlands/B1/68_H2N2_1968-07-01
39_A/swine/Wisconsin/1/1961_H1N1_1961-07-01
2075_A/Alaska/1935_H1N1_1935-07-01
CY021796_A/Albany/24/1958_H2N2_1958-07-01
KM402798_A/Netherlands/M1/57_H2N2_1957-09-11
A/Leningrad/29/1963_H2N2_1963-07-01
AY209944_A/Pittsburgh/2/65_H2N2_1965-07-01
1876_A/Roma/1949_H1N1_1949-07-01
63_A/swine/Wisconsin/30954/1976_H1N1_1976-07-01
1823_A/Henry/1936_H1N1_1936-07-01
2038_A/Puertorico/8/34_H1N1_1934-07-01
HM204774_A/El_Salvador/2/1957_H2N2_1957-09-02
CY020556_A/Albany/8/1967_H2N2_1967-07-01
AY209942_A/Albany/1/65_H2N2_1965-07-01
CY021812_A/Albany/22/1957_H2N2_1957-11-15
CY020404_A/Albany/7/1967_H2N2_1967-07-01
M91713_A/Great_Lakes/389/1965_H2N2_1965-07-01
CY031586_A/Ann_Arbor/23/1957_H2N2_1957-07-01
A/Zhang/4/1957_H2N2_1957-07-01
M81575_A/Leningrad/134/1957_H2N2_1957-07-01
CY020380_A/Albany/4/1958_H2N2_1958-07-01
AY209940_A/Japan/170/62_H2N2_1962-07-01
CY020548_A/Albany/1/1959_H2N2_1959-02-03
A/Beijing/12/1964_H2N2_1964-07-01
A/Shanghai/202/1957_H2N2_1957-07-01
CY125837_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
AY209939_A/Panama/1/61_H2N2__1961-07-01
???????????
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1950.0 1960.0 1970.0 1980.0 1990.0 2000.0 2010.0
581_A/pintail_duck/ALB/169/1980_H3N8_1980-07-01
CY102226_A/shorebird/Delaware_Bay/111/1997_H2N1_1997-07-01
CY003885_A/mallard_duck/Alberta/376/1985_H2N3_1985-07-01
349_A/pintail_duck/ALB/238/1979_H1N1_1976-07-01
1339_A/American_wigeon/California/hkwf295/2007_H6N5_2007-07-01
KM402807_A/Netherlands/B1/68_H2N2_1968-07-01
M81574_A/Leningrad/134/1957_H2N2_1957-07-01
FJ517273_A/mallard/MN/506/2000_H2N3_2000-07-01
1174_A/shorebird/DE/1346/2001_H5N7_2001-07-01
523_A/mallard/Maryland/691/2005_H3N2_2005-07-01
HM059965_A/thick-billed_murre/Alaska/44145-199/2006_H2N6_2006-07-01
695_A/ruddy_turnstone/New_Jersey/47/1985_H4N6_1985-07-01
CY031585_A/Ann_Arbor/23/1957_H2N2_1957-07-01
CY020403_A/Albany/7/1967_H2N2_1967-07-01
CY077731_A/Netherlands/001K1/1963_H2N2_1963-01-06
JN596873_A/Krasnodar/101/1959_H2N2_1959-07-01
AY210023_A/Tokyo/3/1967_H2N2_1967-07-01
362_A/blue-winged_teal/LA/b228/1986_H1N1_1986-07-01
1577_A/mallard/Alberta/24/01_H7N3_2001-07-01
1324_A/blue-winged_teal/Ohio/1387/2005_H6N2_2005-07-01
CY005419_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1_1990-07-01
CY032267_A/Cottbus/1/1964_H2N2_1964-07-01
351_A/blue-winged_teal/Alberta/141/1992_H1N1_1992-07-01
1142_A/mallard/Maryland/789/2002_H5N2_2002-07-01
CY077784_A/Netherlands/056H1/1960_H2N2_1960-02-02
CY003861_A/pintail/Alberta/293/1977_H2N9_1977-07-01
39200_A/mallard/Alberta/673/1980_H2N3_1980-07-01
1367_A/laughing_gull/NJ/276/1989_H6N8_1989-07-01
GU050812_A/mallard/Minnesota/31/2000_H2N9_2000-07-01
CY079498_A/mallard/Wisconsin/08OS2844/2008_H2N3_2008-07-01
GQ257517_A/mallard/Maryland/333/2003_H2N3_2003-07-01
CY097604_A/mallard/Missouri/132/2009_H2N3_2009-07-01
228_A/northern_shoveler/TX/56/2000_H10N7_2000-07-01
CY077895_A/Rotterdam/1957_H2N2_1957-04-21
GU050581_A/ruddy_turnstone/Delaware/96/2002_H2N9_2002-07-01
AY210025_A/Berkeley/1/1968_H2N2_1968-07-01
1320_A/mallard/Ohio/653/2002_H6N2_2002-07-01
CY077902_A/Nijmegen/1959_H2N2_1959-03-19
CY003869_A/laughing_gull/New_Jersey/75/1985_H2N9_1985-07-01
CY095178_A/environment/New_York/46614-2/2005_H2N3_2005-07-01
CY020555_A/Albany/8/1967_H2N2_1967-07-01
CY014921_A/mallard_duck/New_York/66861/1978_H2N3_1978-07-01
AY210016_A/Albany/1/65_H2N2_1965-07-01
224_A/mallard_duck/Minnesota/19/1979_H10N7_1979-07-01
535_A/mallard/ALB/394/1988_H3N3_1988-07-01
DQ508839_A/Japan/305/1957_H2N2_1957-06-15
A/Victoria/5/1968_H2N2_1968-07-01
1350_A/sanderling/DE/1258/1986_H6N6_1986-07-01
CY021075_A/Albany/3/1958_H2N2_1958-07-01
CY020395_A/Albany/6/1967_H2N2_1967-07-01
A/Leningrad/29/1963_H2N2_1963-07-01
1582_A/American_black_duck/NB/2538/2007_H7N3_2007-07-01
CY076806_A/northern_shoveler/California/JN586/2006_H2N9_2006-07-01
AY210008_A/Chile/13/57_H2N2_1957-08-15
706_A/mallard/Ohio/178/1990_H4N6_1990-07-01
39210_A/mallard/Alberta/242/2004_H2N3_2004-07-01
CY032243_A/Berlin/3/1964_H2N2_1964-07-01
CY021939_A/Albany/1/1960_H2N2_1960-07-01
JF327333_A/duck/OH/492493/2007_H2N3_2007-07-01
1655_A/mallard/Ohio/421/1987_H7N8_1987-07-01
1283_A/green-winged_teal/Ohio/178/1999_H6N2_1999-07-01
AY210019_A/California/1/1966_H2N2_1966-07-01
CY033338_A/northern_shoveler/California/HKWF1128/2007_H2N7_2007-07-01
HM204773_A/El_Salvador/2/1957_H2N2_1957-09-02
396_A/mallard/MD/406/2002_H1N1_2002-07-01
CY103525_A/mallard/Alberta/417/2009_H2N3_2009-07-01
CY045285_A/mallard/Quebec/10969/2006_H2N3_2006-07-01
A/Beijing/12/1964_H2N2_1964-07-01
DQ508879_A/Taiwan/1964_H2N2_1964-07-01
1379_A/ruddy_turnstone/Delaware/105/1998_H6N8_1998-07-01
1146_A/ruddy_turnstone/DE/313/2003_H5N2_2003-07-01
CY034932_A/Czech_Republic/1/1966_H2N2_1966-07-01
308_A/ruddy_turnstone/DE/1444/2000_H12N5_2000-07-01
585_A/blue-winged_teal/Manitoba/13436/2005_H3N8_2005-07-01
AY210017_A/Kumamoto/1/1965_H2N2_1965-07-01
39229_A/ruddy_turnstone/Delaware_Bay/201/1994_H2N3_1994-07-01
CY020411_A/Albany/3/1967_H2N2_1967-07-01
AY210018_A/Pittsburgh/2/65_H2N2_1965-07-01
225_A/green-winged_teal/LA/169gw/1988_H10N7_1988-07-01
1658_A/blue-winged_teal/Ohio/566/2006_H7N9_2006-07-01
CY039713_A/env/California/7335/2008_H2N3_2008-07-01
CY125900_A/Singapore/1/1957_H2N2_1957-05-15
39182_A/duck/Pennsylvania/9411697/1996_H2N3_1996-07-01
1629_A/ruddy_turnstone/Delaware_Bay/283/2006_H7N3_2006-07-01
CY022019_A/Albany/20/1957_H2N2_1957-11-15
CY022003_A/Albany/4/1967_H2N2_1967-07-01
279_A/green-winged_teal/Ohio/397/1986_H11N9_1986-07-01
CY077739_A/Netherlands/001M/1958_H2N2_1958-04-01
GU168227_A/northern_pintail/Alaska/44339-624/2007_H2N3_2007-07-01
39202_A/mallard/Alberta/257/1984_H2N3_1984-07-01
624_A/mallard/Interior_Alaska/2/2007_H3N8_2007-07-01
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1_1990-07-01
GU050777_A/ruddy_turnstone/Delaware/413/2002_H2N1_2002-07-01
1148_A/mallard/Maryland/897/2004_H5N2_2004-07-01
AY210021_A/England/10/67_H2N2_1967-07-01
CY031593_A/North_Carolina/1/1968_H2N2_1968-07-01
GU053450_A/mallard/Ohio/669/2002_H2N6_2002-07-01
748_A/least_sandpiper/South_Central_Alaska/1/2007_H4N8_2007-07-01
614_A/mallard/Alaska/715/2005_H3N8_2005-07-01
GU050805_A/mallard/Minnesota/34/1998_H2N9_1998-07-01
1634_A/ruddy_turnstone/Delaware_Bay/123/2007_H7N3_2007-07-01
A/Netherlands/65/1963_H2N2_1963-01-24
1331_A/blue-winged_teal/ALB/685/1982_H6N4_1982-07-01
1106_A/black_duck/New_York/184/1988_H5N2_1988-07-01
1128_A/mallard/MN/1/2000_H5N2_2000-07-01
FJ686720_A/mallard/Ohio/362/2003_H2N1_2003-07-01
759_A/mallard/ON/499/2005_H5N1_2005-07-01
1112_A/chukar/MN/145917/1998_H5N2_1998-07-01
CY097000_A/blue-winged_teal/Wisconsin/2572/2009_H2N3_2009-07-01
AY210013_A/Panama/1/61_H2N2_1961-07-01
A/England/12/1962_H2N2_1962-07-01
299_A/mallard_duck/Alberta/342/1983_H12N1_1983-07-01
AY210020_A/Panama/1/66_H2N2_1966-07-01
CY032275_A/Guiyang/1/1957_H2N2_1957-02-15
AY210015_A/Murakami/4/64_H2N2_1964-07-01
39204_A/mallard/Alberta/856/1984_H2N3_1984-07-01
303_A/green-winged_teal/ALB/199/1991_H12N5_1991-07-01
1667_A/mallard/ALB/194/1992_H8N4_1992-07-01
CY020547_A/Albany/1/1959_H2N2_1959-02-03
1186_A/pintail/ALB/179/1993_H6N1_1993-07-01
CY031609_A/Moscow/1019/1965_H2N2_1965-07-01
CY032291_A/Johannesburg/617/1967_H2N2_1967-07-01
CY003935_A/mallard/Alberta/323/1988_H2N1_1988-07-01
GU050729_A/mallard/Minnesota/26/1998_H2N2_1998-07-01
CY032283_A/Tashkent/1046/1967_H2N2_1967-07-01
CY018883_A/green-winged_teal/Ohio/175/1986_H2N1_1986-07-01
CY093900_A/green-winged_teal/California/11273/2008_H2N9_2008-07-01
CY003958_A/mallard/Alberta/202/1996_H2N5_1996-07-01
1111_A/rhea/TX/39923/1993_H5N2_1993-07-01
CY021795_A/Albany/24/1958_H2N2_1958-07-01
1262_A/pintail_duck/ALB/111/1985_H6N2_1985-07-01
CY021019_A/Albany/5/1958_H2N2_1958-01-29
CY035084_A/Netherlands/56/1963_H2N2_1963-07-01
A/Georgia/1/1963_H2N2_1963-07-01
A/Shanghai/202/1957_H2N2_1957-09-02
CY021811_A/Albany/22/1957_H2N2_1957-11-15
260_A/mallard/Missouri/mo130/2005_H11N3_2005-07-01
KM402799_A/Netherlands/M1/57_H2N2_1957-09-11
FJ686760_A/mallard/Maryland/228/2001_H2N3_2001-07-01
CY004033_A/herring_gull/DE/698/1988_H2N1_1988-07-01
CY003928_A/laughing_gull/New_Jersey/798/1986_H2N7_1986-07-01
CY042912_A/mallard/Minnesota/Sg-00692/2008_H2N3_2008-07-01
CY003974_A/mallard/Alberta/205/1998_H2N3_1998-07-01
39197_A/mallard/Alberta/501/1980_H2N3_1980-07-01
CY020323_A/Albany/2/1958_H2N2_1958-07-01
CY032251_A/Potsdam/2/1965_H2N2_1965-07-01
1371_A/mallard/Ohio/123/1989_H6N8_1989-07-01
AY210012_A/Ann_Arbor/6/1960_H2N2_1960-07-01
FJ686736_A/mallard/Ohio/365/2003_H2N1_2003-07-01
1281_A/duck/New_York/16873/1999_H6N2_1999-07-01
CY039389_A/mallard/Alberta/12017/2005_H2N3_2005-07-01
39214_A/mallard/Alberta/319/2009_H2N3_2009-07-01
FJ357089_A/mallard/MN/51/1998_H2N3_1998-07-01
CY036821_A/Korea/426/1968_H2N2_1968-07-01
CY021819_A/Albany/1/1958_H2N2_1958-07-01
659_A/blue-winged_teal/ALB/136/1990_H4N3_1990-07-01
A/Okuda/1957_H2N2_1957-06-15
HM193793_A/mallard/Alaska/44183-124/2006_H2N3_2006-07-01
FJ357083_A/mallard/MN/14/1998_H2N3_1998-07-01
CY125836_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
304_A/mallard/ALB/52/1997_H12N5_1997-07-01
AY210014_A/Japan/170/62_H2N2_1962-07-01
39209_A/mallard/Alberta/33/2001_H2N1_2001-07-01
240_A/ruddy_turnstone/DE/323/2004_H10N7_2004-07-01
AY210011_A/Victoria/15681/59_H2N2_1959-07-01
CY020419_A/Albany/2/1968_H2N2_1968-07-01
1663_A/mallard_duck/Alberta/7/1987_H8N4_1984-07-01
1240_A/dunlin/Barrow/65/2005_H6N1_2005-07-01
GU050742_A/red_knot/Delaware/441/2002_H2N3_2002-07-01
CY097209_A/American_green-winged_teal/Illinois/2479/2009_H2N3_2009-07-01
CY045293_A/mallard/Quebec/11063/2006_H2N3_2006-07-01
CY003950_A/mallard/Alberta/201/1996_H2N3_1996-07-01
297_A/mallard/Missouri/209/2006_H11N9_2006-07-01
GU050756_A/blue-winged_teal/Texas/71/2001_H2N1_2001-07-01
A/England/1/1961_H2N2_1961-07-01
CY020523_A/Albany/9/1967_H2N2_1967-07-01
CY020387_A/Albany/26/1957_H2N2_1957-11-15
1624_A/blue-winged_teal/Ohio/658/2004_H7N3_2004-07-01
326_A/duck/Siberia/272pf/1998_H13N6_1998-07-01
39199_A/mallard/Alberta/558/1980_H2N3_1980-07-01
374_A/duck/NJ/771770/1995_H1N1_1995-07-01
675_A/blue-winged_teal/ALB/293/1994_H4N6_1994-07-01
39206_A/mallard/Alberta/356/1988_H2N3_1988-07-01
39207_A/pintail/Alberta/22/1997_H2N9_1997-07-01
1625_A/mallard/Delaware/418/2005_H7N3_2005-07-01
CY045794_A/North_Carolina/1/1963_H2N2_1963-07-01
547_A/mallard_duck/Alberta/331/1985_H3N6_1985-07-01
??????????
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1920.0 1930.0 1940.0 1950.0 1960.0 1970.0 1980.0
45_A/swine/Wisconsin/1/1967_H1N1_1967-07-01
AY210002_A/Panama/1/66_H2N2_1966-07-01
2075_A/Alaska/1935_H1N1_1935_1935-07-01
KM402800_A/Netherlands/M1/57_H2N2_1957-09-11
CY021074_A/Albany/3/1958_H2N2_1958-07-01
A/Victoria/5/1968_H2N2_1968-07-01
1876_A/Roma/1949_H1N1_1949-07-01
A/Beijing/12/1964_H2N2_1964-07-01
38_A/swine/Wisconsin/1/1957_H1N1_1957-07-01
1823_A/Henry/1936_H1N1_1936-07-01
CY031608_A/Moscow/1019/1965_H2N2_1965-07-01
CY020522_A/Albany/9/1967_H2N2_1967-07-01
2077_A/Hickox/1940_H1N1_1940-07-01
AY209992_A/Albany/6/58_H2N2_1958-07-01
CY032250_A/Potsdam/2/1965_H2N2_1965-07-01
CY033478_A/Berkeley/1/1968_H2N2_1968-07-01
A/England/12/1962_H2N2_1962-07-01
A/England/1/1961_H2N2_1961-07-01
AY209999_A/Pittsburgh/2/65_H2N2_1965-07-01
CY032274_A/Guiyang/1/1957_H2N2_1957-02-15
CY022002_A/Albany/4/1967_H2N2_1967-07-01
CY020418_A/Albany/2/1968_H2N2_1968-07-01
2076_A/Phila/1935_H1N1_1935-07-01
CY020394_A/Albany/6/1967_H2N2_1967-07-01
CY032282_A/Tashkent/1046/1967_H2N2_1967-07-01
AY209995_A/Panama/1/61_H2N2_1961-07-01
1824_A/Melbourne/35_H1N1_1935-07-01
CY035083_A/Netherlands/56/1963_H2N2_1963-07-01
2097_A/Wisconsin/301/1976_H1N1_1976-07-01
DQ508840_A/Japan/305/1957_H2N2_1957-06-15
A/Zhang/4/1957_H2N2_1957-07-01
61_A/swine/Tennessee/7/1976_H1N1_1976-07-01
CY125835_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
CY020402_A/Albany/7/1967_H2N2_1967-07-01
53_A/swine/Kentucky/1/1976_H1N1_1976-07-01
2038_A/Puertorico/8/34_H1N1_1934-07-01
AY210000_A/Kumamoto/1/1965_H2N2_1965-07-01
CY034049_A/Singapore/1/1957_H2N2_1957-05-15
JN596874_A/Krasnodar/101/1959_H2N2_1959-07-01
AY209994_A/Ann_Arbor/6/1960_H2N2_1960-07-01
AY209997_A/Murakami/4/64_H2N2_1964-07-01
CY032266_A/Cottbus/1/1964_H2N2_1964-07-01
CY021794_A/Albany/24/1958_H2N2_1958-07-01
CY034931_A/Czech_Republic/1/1966_H2N2_1966-07-01
AY209993_A/Victoria/15681/59_H2N2_1959-07-01
CY033985_A/Georgia/1/1967_H2N2_1967-07-01
HM204772_A/El_Salvador/2/1957_H2N2_1957-09-02
CY077732_A/Netherlands/001K1/1963_H2N2_1963-01-06
AY209990_A/Chile/13/57_H2N2_1957-08-15
2091_A/Albany/13/1951_H1N1_1951-07-01
CY077903_A/Nijmegen/1959_H2N2_1959-03-19
2601_A/Wilson-Smith/33_H1N1_1933-07-01
CY020386_A/Albany/26/1957_H2N2_1957-11-15
CY020554_A/Albany/8/1967_H2N2_1967-07-01
CY021026_A/Albany/1/1968_H2N2_1968-07-01
CY077785_A/Netherlands/056H1/1960_H2N2_1960-02-02
A/Okuda/1957_H2N2_1957-06-15
51_A/swine/Iowa/1/1976_H1N1_1976-07-01
CY021810_A/Albany/22/1957_H2N2_1957-11-15
CY036820_A/Korea/426/1968_H2N2_1968-07-01
AY210005_A/Ann_Arbor/7/1967_H2N2_1967-07-01
CY021018_A/Albany/5/1958_H2N2_1958-01-29
54_A/swine/Minnesota/27/1976_H1N1_1976-07-01
1883_A/Malaysia/54_H1N1_1954-07-01
A/Georgia/1/1963_H2N2_1963-07-01
DQ508880_A/Taiwan/1964_H2N2_1964-07-01
CY020546_A/Albany/1/1959_H2N2_1959-02-03
CY077740_A/Netherlands/001M/1958_H2N2_1958-04-01
2080_A/AA/Marton/1943_H1N1_1943-07-01
CY021938_A/Albany/1/1960_H2N2_1960-07-01
AY209996_A/Japan/170/62_H2N2_1962-07-01
CY020322_A/Albany/2/1958_H2N2_1958-07-01
46_A/swine/Wisconsin/2/1970_H1N1_1970-07-01
2089_A/Fortworth/50_H1N1_1950-07-01
2081_A/Weiss/43_H1N1_1943-07-01
A/Shanghai/202/1957_H2N2_1957-07-01
CY022018_A/Albany/20/1957_H2N2_1957-11-15
36_A/swine/Ohio/23/1935_H1N1_1935-07-01
CY031592_A/North_Carolina/1/1968_H2N2_1968-07-01
A/Leningrad/29/1963_H2N2_1963-07-01
CY045793_A/North_Carolina/1/1963_H2N2_1963-07-01
AY209998_A/Albany/1/65_H2N2_1965-07-01
AY210004_A/England/10/67_H2N2_1967-07-01
CY021818_A/Albany/1/1958_H2N2_1958-07-01
2094_A/Denver/57_H1N1_1957-07-01
AY210001_A/California/1/1966_H2N2_1966-07-01
CY032290_A/Johannesburg/617/1967_H2N2_1967-07-01
M81573_A/Leningrad/134/1957_H2N2_1957-07-01
CY077896_A/Rotterdam/1957_H2N2_1957-04-21
KM402808_A/Netherlands/B1/68_H2N2_1968-07-01
CY020378_A/Albany/4/1958_H2N2_1958-07-01
CY031584_A/Ann_Arbor/23/1957_H2N2_1957-07-01
63_A/swine/Wisconsin/30954/1976_H1N1_1976-07-01
2082_A/AA/Huston/1945_H1N1_1945-07-01
CY032242_A/Berlin/3/1964_H2N2_1964-07-01
48_A/swine/Illinois/1/1975_H1N1_1975-07-01
CY020410_A/Albany/3/1967_H2N2_1967-07-01
39_A/swine/Wisconsin/1/1961_H1N1_1961-07-01
2083_A/Fortmonmouth/1/47_H1N1_1947-07-01
2078_A/Bel/1942_H1N1_1942-07-01
AY210006_A/Tokyo/3/1967_H2N2_1967-07-01
??????????
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1950.0 1960.0 1970.0 1980.0 1990.0 2000.0 2010.0 2020.0
CY021813_A/Albany/1/1958_H2N2_1958-07-01
AB276115_A/duck/Hokkaido/95/01_H2N2_2001-07-01
L11141_A/Pintail/Praimoric/625/76_H2N2_1976-07-01
CY020549_A/Albany/8/1967_H2N2_1967-07-01
39187_A/swan/Maryland/206/1986_H2N7_1986-07-01
39495_A/mallard/Netherlands/14/2001_H2N3_2001-07-01
AY209986_A/Montevideo/2208/67_H2N2_1967-07-01
39507_A/mallard/Sweden/57/2002_H2N3_2002-07-01
DQ508881_A/Taiwan/1964_H2N2_1964-07-01
CY039684_A/env/California/7279/2008_H2N3_2008-07-0139215_A/mallard/Alberta/419/2009_H2N3_2009-07-01
GQ415319_A/mallard/Switzerland/WV4060057/2006_H2N8_2006-07-01
AY209974_A/Berkeley/1/1966_H2N2_1966-07-01
39497_A/mallard/Sweden/6/2002_H2N3_2002-07-01
CY014710_A/duck/Germany/1215/1973_H2N3_1973-07-01
CY017693_A/mallard/Ohio/30/1986_H2N1_1986-07-01
39133_A/mallard/New_York/6750/1978_H2N2_1978-07-01
CY031579_A/Ann_Arbor/23/1957_H2N2_1957-07-01
AY209959_A/Japan/170/62_H2N2_1962-07-01
39142_A/duck/New_Jersey/7872-27/1995_mixed_1995-07-01
CY125902_A/Ann_Arbor/6/1960_H2N2_1960-07-01
CY034926_A/Czech_Republic/1/1966_H2N2_1966-07-01
39217_A/sanderling/New_Jersey/766/1986_H2N7_1986-07-01
CY077733_A/Netherlands/001K1/1963_H2N2_1963-01-06
39183_A/duck/Nanchang/2-0485/2000_H2N9_2000-07-01
CY095180_A/duck/New_York/53294-6/2005_H2N3_2005-07-01
CY077786_A/Netherlands/056H1/1960_H2N2_1960-02-02
39494_A/northern_shoveler/Georgia/1/2010_H2N3_2010-07-01
39211_A/mallard/Alberta/297/2007_H2N9_2007-07-01
39532_A/mallard/Netherlands/37/2008_H2N3_2008-07-01
39212_A/mallard/Alberta/289/2009_H2N9_2009-07-01
D13579_A/Izumi/5/65_H2N2_1965-07-01
CY003855_A/pintail/Alberta/293/1977_H2N9_1977-07-01
AY209958_A/Yale/1/61_H2N2_1961-07-01
CY020317_A/Albany/2/1958_H2N2_1958-07-01
L11129_A/duck/Germany/1972_H2N9_1972-07-01
39487_A/mallard/Sweden/58112/2006_H2N2_2006-07-01
CY021933_A/Albany/1/1960_H2N2_1960-07-01
39194_A/mallard/Alberta/202/1980_H2N3_1980-07-01
A/Zhang/4/1957_H2N2_1957-07-01
CY077897_A/Rotterdam/1957_H2N2_1957-04-21
CY031603_A/Moscow/1019/1965_H2N2_1965-07-01
39222_A/laughing_gull/Delaware_Bay/10/1990_H2N1_1990-07-01
AY209954_A/Philippines/2/60_H2N2_1960-07-01
CY035078_A/Netherlands/56/1963_H2N2_1963-07-01
AF270720_A/Albany/7/57_H2N2_1957-11-15
CY020389_A/Albany/6/1967_H2N2_1967-07-01
39166_A/mallard/Stralsund/48-6/1981_H2N3_1981-07-01
AY209985_A/Taiwan/1/1967_H2N2_1967-07-01
39180_A/peking_duck/Heinersdorf/648-6/1985_H2N3_1985-07-01
CY097203_A/American_green-winged_teal/Illinois/2479/2009_H2N3_2009-07-01
AY209971_A/Kumamoto/1/1965_H2N2_1965-07-01
CY021069_A/Albany/3/1958_H2N2_1958-07-01
CY020541_A/Albany/1/1959_H2N2_1959-02-03
39214_A/mallard/Alberta/319/2009_H2N3_2009-07-01
A/Okuda/1957_H2N2_1957-06-15
39230_A/shorebird/Delaware_Bay/122/1997_H2N1_1997-07-01
AF270727_A/Ohio/2/59_H2N2_1959-07-01
39168_A/mallard/Stralsund/41-6/1981_H2N1_1981-07-01
HM059999_A/thick-billed_murre/Alaska/44145-199/2006_H2N6_2006-07-01
39204_A/mallard/Alberta/856/1984_H2N3_1984-07-01
39203_A/mallard/Alberta/720/1984_H2N3_1984-07-01
CY076840_A/bufflehead/California/JN1016/2006_H2N9_2006-07-01
AY209965_A/Great_Lakes/3/1963_H2N2_1963-07-01
AY209961_A/Taiwan/1/1962_H2N2_1962-07-01
39197_A/mallard/Alberta/501/1980_H2N3_1980-07-01
AY209968_A/Murakami/4/64_H2N2_1964-07-01
CY036573_A/avian/New_York/Sg-00425/2004_H2N2_2004-07-01
39489_A/mallard/Sweden/68735/2007_H2N2_2007-07-01
KM402809_A/Netherlands/B1/68_H2N2_1968-07-01
AY209984_A/Poland/5/67_H2N2_1967-07-01
AY209979_A/Cordoba/522/67_H2N2_1967-07-01
CY003863_A/laughing_gull/New_Jersey/75/1985_H2N9_1985-07-01
CY020397_A/Albany/7/1967_H2N2_1967-07-01
FJ686698_A/mallard/Maryland/301/2003_H2N3_2003-07-01
CY032253_A/Krasnodar/101/1959_H2N2_1959-07-01
AY209957_A/Sao_Paolo/1/1961_H2N2_1961-07-01
KM402801_A/Netherlands/M1/1957_H2N2_1957-09-11
CY021021_A/Albany/1/1968_H2N2_1968-07-01
AY209977_A/Panama/1/66_H2N2_1966-07-01
39205_A/mallard/Alberta/881/1984_H2N3_1984-07-01
39528_A/mallard/Sweden/5/2005_H2N3_2005-07-01
FJ686714_A/mallard/Ohio/362/2003_H2N1_2003-07-01
39223_A/ruddy_turnstone/Delaware_Bay/81/1993_H2N1_1993-07-01
39221_A/gull/Maryland/18/1977_H2N9_1977-07-01
39491_A/white_fronted_goose/Netherlands/22/1999_H2N2_1999-07-01
CY032269_A/Guiyang/1/1957_H2N2_1957-02-15
CY093894_A/green-winged_teal/California/11273/2008_H2N9_2008-07-01
AB056699_A/Kayano/57_H2N2_1957-06-15
CY014558_A/mallard_duck/Alberta/323/1988_H2N1_1988-07-01
CY003992_A/mallard/Alberta/79/2003_H2N3_2003-07-01
A/Netherlands/M2/1957_H2N2_1957-07-13
CY021997_A/Albany/4/1967_H2N2_1967-07-01
A/Netherlands/B2/1968_H2N2_1968-07-01
CY032261_A/Cottbus/1/1964_H2N2_1964-07-01
AY209963_A/Albany/1/63_H2N2_1963-07-01
CY020413_A/Albany/2/1968_H2N2_1968-07-01
CY003847_A/mallard/Alberta/77/1977_H2N3_1977-07-01
JF327327_A/duck/OH/492493/2007_H2N3_2007-07-01
CY032285_A/Johannesburg/617/1967_H2N2_1967-07-01
AY209973_A/Pittsburgh/2/65_H2N2_1965-07-01
CY032245_A/Potsdam/2/1965_H2N2_1965-07-01
39135_A/mallard/Potsdam/176/1983_H2N2_1981-07-01
39134_A/mallard/MT/Y61_H2N2_1961-07-01
39537_A/mallard/Netherlands/1/2010_H2N3_2010-07-01
AY209975_A/California/1/1966_H2N2_1966-07-01
AY209980_A/England/10/67_H2N2_1967-07-01
AF270726_A/Victoria/15681/59_H2N2_1959-07-01
CY032237_A/Berlin/3/1964_H2N2_1964-07-01
39206_A/mallard/Alberta/356/1988_H2N3_1988-07-01
AY633388_A/teal/Alberta/16/97_H2N9_1997-07-01
CY076800_A/northern_shoveler/California/JN586/2006_H2N9_2006-07-01
CY021805_A/Albany/22/1957_H2N2_1957-11-15
FJ686746_A/mallard/Maryland/226/2001_H2N3_2001-07-01
CY003984_A/mallard/Alberta/149/2002_H2N4_2002-07-01
CY021013_A/Albany/5/1958_H2N2_1958-01-29
AB292785_A/duck/Hong_Kong/278/1978_H2N9_1978-07-01
AY209964_A/Georgia/1/1963_H2N2_1963-07-01
AF270728_A/Chile/6/57_H2N2_1957-08-15
CY020381_A/Albany/26/1957_H2N2_1957-11-15
CY033340_A/northern_shoveler/California/HKWF1128/2007_H2N7_2007-07-01
AY209962_A/Yokosuka/3/62_H2N2_1962-07-01
AY209956_A/Panama/1/61_H2N2__1961-07-01
AY209952_A/Chile/13/57_H2N2_1957-08-15
AF270717_A/Leningrad/134/1957_H2N2_1957-07-01
39498_A/mallard/Sweden/88/2002_H2N1_2002-07-01
39526_A/mallard/Sweden/103/2005_H2N9_2005-07-01
39140_A/duck/Hong_Kong/273/1978_H2N2_1978-07-01
FJ357085_A/mallard/MN/51/1998_H2N3_1998-07-01
39225_A/laughing_gull/Delaware_Bay/34/1994_H2N3_1994-07-01
CY003907_A/herring_gull/DE/698/1988_H2N1_1988-07-01
GU168294_A/northern_pintail/Alaska/44339-624/2007_H2N3_2007-07-01
CY021789_A/Albany/24/1958_H2N2_1958-07-01
AY633196_A/mallard/Alberta/205/1998_H2N3_1998-07-01
39516_A/mallard/Sweden/43/2005_H2N9_2005-07-01
CY079476_A/mallard/Wisconsin/08OS2841/2008_H2N3_2008-07-01
CY045788_A/North_Carolina/1/1963_H2N2_1963-07-01
CY033473_A/Berkeley/1/1968_H2N2_1968-07-01
AY209976_A/Canada/1/1966_H2N2_1966-07-01
AF270719_A/Davis/1/57_H2N2_1957-06-15
39148_A/guinea_fowl/New_Jersey/30701/1991_H2N2_1991-07-01
AY209978_A/Ann_Arbor/7/1967_H2N2_1967-07-01
AY209982_A/Johannesburg/567/1967_H2N2_1967-07-01
AB669133_A/duck/Tsukuba/1/2006_H2N2_2006-07-01
AF270724_A/Malaya/16/58_H2N2_1958-07-01
39201_A/mallard/Pennsylvania/9001/1984_H2N6_1984-07-01
39209_A/mallard/Alberta/33/2001_H2N1_2001-07-01
DQ508841_A/Japan/305/1957_H2N2_1957-06-15
CY033980_A/Georgia/1/1967_H2N2_1967-07-01
39182_A/duck/Pennsylvania/9411697/1996_H2N3_1996-07-01
AY209970_A/Albany/1/65_H2N2_1965-07-01
39207_A/pintail/Alberta/22/1997_H2N9_1997-07-01
AY209966_A/Netherlands/65/63_H2N2_1963-01-24
39192_A/mallard/Alberta/309/1979_H2N3_1979-07-01
39188_A/mallard/Ontario/56/1976_H2N3_1976-07-01
AY209972_A/New_Jersey/3/65_H2N2_1965-07-01
AY209960_A/Netherlands/60/62_H2N2_1962-01-09
CY032277_A/Tashkent/1046/1967_H2N2_1967-07-01
CY020405_A/Albany/3/1967_H2N2_1967-07-01
AF270725_A/Sao_Paolo/3/59_H2N2_1959-07-01
A/Shanghai/202/1957_H2N2_1957-07-01
39210_A/mallard/Alberta/242/2004_H2N3_2004-07-01
CY036815_A/Korea/426/1968_H2N2_1968-07-01
CY077741_A/Netherlands/001M/1958_H2N2_1958-04-01
AY209967_A/England/12/64_H2N2_1964-07-01
CY077904_A/Nijmegen/1959_H2N2_1959-03-19
39535_A/mallard/Netherlands/29/2010_H2N3_2010-07-01
EU258939_A/swine/Missouri/2124514/2006_H2N3_2006-07-01
AY209981_A/Georgia/1/1967_H2N2_1967-07-01
CY125854_A/England/1/1961_H2N2_1961-07-01
39162_A/mallard/Berlin/452-6/1980_H2N3_1980-07-01
CY020517_A/Albany/9/1967_H2N2_1967-07-01
AY209983_A/Panama/1/67_H2N2_1967-07-01
39493_A/mallard/Netherlands/14/2007_H2N2_2007-07-01
CY079492_A/mallard/Wisconsin/08OS2844/2008_H2N3_2008-07-01
CY034044_A/Singapore/1/1957_H2N2_1957-05-15
AB432937_A/Adachi/2/1957_H2N2_1957-06-15
CY005413_A/semi-palmated_sandpiper/Brazil/43/1990_H2N1_1990-07-01
CY031587_A/North_Carolina/1/1968_H2N2_1968-07-01
39202_A/mallard/Alberta/257/1984_H2N3_1984-07-01
FJ357077_A/mallard/MN/14/1998_H2N3_1998-07-01
39164_A/mallard/Rugen/26-4/1980_H2N3_1980-07-01
39177_A/peking_duck/Wagun/1689-4/1985_H2N3_1985-07-01
CY003879_A/mallard_duck/Alberta/376/1985_H2N3_1985-07-01
39154_A/guinea_fowl/New_Jersey/14600-21/1995_H2N2_1995-07-01
39496_A/mallard/Netherlands/13/2001_H2N9_2001-07-01
CY022013_A/Albany/20/1957_H2N2_1957-11-15
CY039383_A/mallard/Alberta/12017/2005_H2N3_2005-07-01
HM204767_A/El_Salvador/2/1957_H2N2_1957-09-02
AY209987_A/Tokyo/3/1967_H2N2_1967-07-01
AF270723_A/Albany/6/58_H2N2_1958-07-01
CY045279_A/mallard/Quebec/10969/2006_H2N3_2006-07-01
CY125830_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
CY020373_A/Albany/4/1958_H2N2_1958-07-01
??????????
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2081_A/Weiss/43_H1N1_1943-07-01
2077_A/Hickox/1940_H1N1_1940-07-01
AY210071_A/Malaya/16/58_H2N2_1958-07-01
AY210083_A/Netherlands/65/63_H2N2_1963-01-24
CY032272_A/Guiyang/1/1957_H2N2_1957-02-15
2076_A/Phila/1935_H1N1_1935-07-01
2601_A/Wilson-Smith/33_H1N1_1933-07-01
2078_A/Bel/1942_H1N1_1942-07-01
AY210093_A/Poland/5/67_H2N2_1967-07-01
AY210091_A/California/1/1966_H2N2_1966-07-01
CY034047_A/Singapore/1/1957_H2N2_1957-05-15
CY077898_A/Rotterdam/1957_H2N2_1957-04-21
AY210085_A/Kumamoto/1/1965_H2N2_1965-07-01
CY020400_A/Albany/7/1967_H2N2_1967-07-01
AY210077_A/Taiwan/1/1962_H2N2_1962-07-01
1883_A/Malaysia/54/_H1N1_1954-07-01
CY021024_A/Albany/1/1968_H2N2_1968-07-01
2089_A/Fortworth/50_H1N1_1950-07-01
AY210079_A/Japan/170/62_H2N2_1962-07-01
AY210100_A/Cordoba/522/67_H2N2_1967-07-01
CY021072_A/Albany/3/1958_H2N2_1958-07-01
2083_A/Fortmonmouth/1/47_H1N1_1947-07-01
1876_A/Roma/1949_H1N1_1949-07-01
1823_A/Henry/1936_H1N1_1936-07-01
A/Beijing/12/1964_H2N2_1964-07-01
AY210096_A/Tokyo/3/1967_H2N2_1967-07-01
CY022000_A/Albany/4/1967_H2N2_1967-07-01
1824_A/Melbourne/35_H1N1_1935-07-01
CY020320_A/Albany/2/1958_H2N2_1958-07-01
AY210066_A/Davis/1/57_H2N2_1957-06-15
AY210073_A/Sao_Paolo/3/1959_H2N2_1959-07-01
M63753_A/Victoria/5/1968_H2N2_1968-07-01
CY077787_A/Netherlands/056H1/1960_H2N2_1960-02-02
CY021936_A/Albany/1/1960_H2N2_1960-07-01
AY210090_A/Panama/1/66_H2N2_1966-07-01
CY020392_A/Albany/6/1967_H2N2_1967-07-01
CY031590_A/North_Carolina/1/1968_H2N2_1968-07-01
CY020384_A/Albany/26/1957_H2N2_1957-11-15
CY032280_A/Tashkent/1046/1967_H2N2_1967-07-01
CY020544_A/Albany/1/1959_H2N2_1959-02-03
AY210099_A/Taiwan/1/1967_H2N2_1967-07-01
AY210101_A/Montevideo/2208/67_H2N2_1967-07-01
2038_A/Puerto_Rico/8/34_H1N1_1934-07-01
AY210088_A/Albany/1/65_H2N2_1965-07-01
AY210075_A/England/1/61_H2N2_1961-07-01
A/England/12/1962_H2N2_1962-07-01
2091_A/Albany/13/1951_H1N1_1951-07-01
AY210092_A/Canada/1/1966_H2N2_1966-07-01
AY210097_A/Ann_Arbor/7/1967_H2N2_1967-07-01
AY210078_A/Yokosuka/3/62_H2N2_1962-07-01
CY035081_A/Netherlands/56/1963_H2N2_1963-07-01
CY045791_A/North_Carolina/1/1963_H2N2_1963-07-01
CY020520_A/Albany/9/1967_H2N2_1967-07-01
A/Zhang/4/1957_H2N2_1957-07-01
CY036818_A/Korea/426/1968_H2N2_1968-07-01
2082_A/AA/Huston/1945_H1N1_1945-07-01
CY031606_A/Moscow/1019/1965_H2N2_1965-07-01
M81571_A/Leningrad/134/1957_H2N2_1957-07-01
CY020552_A/Albany/8/1967_H2N2_1967-07-01
DQ508842_A/Japan/305/1957_H2N2_1957-06-15
CY021016_A/Albany/5/1958_H2N2_1958-01-29
CY034929_A/Czech_Republic/1/1966_H2N2_1966-07-01
CY020376_A/Albany/4/1958_H2N2_1958-07-01
A/Leningrad/29/1963_H2N2_1963-07-01
CY077734_A/Netherlands/001K1/1963_H2N2_1963-01-06
CY022016_A/Albany/20/1957_H2N2_1957-11-15
AY210080_A/Netherlands/60/62_H2N2_1962-01-09
AY210076_A/Panama/1/61_H2N2__1961-07-01
AY210094_A/Johannesburg/567/1967_H2N2_1967-07-01
AY210086_A/New_Jersey/3/65_H2N2_1965-07-01
CY033983_A/Georgia/1/1967_H2N2_1967-07-01
2080_A/AA/Marton/1943_H1N1_1943-07-01
DQ508882_A/Taiwan/1964_H2N2_1964-07-01
AY210072_A/Victoria/15681/59_H2N2_1959-07-01
AY210087_A/Pittsburgh/2/65_H2N2_1965-07-01
CY021792_A/Albany/24/1958_H2N2_1958-07-01
CY031582_A/Ann_Arbor/23/1957_H2N2_1957-07-01
AY210084_A/Murakami/4/64_H2N2_1964-07-01
AY210095_A/Panama/1/67_H2N2_1967-07-01
AY210070_A/Albany/6/58_H2N2_1958-07-01
A/Georgia/1/1963_H2N2_1963-07-01
CY033476_A/Berkeley/1/1968_H2N2_1968-07-01
CY032264_A/Cottbus/1/1964_H2N2_1964-07-01
CY032288_A/Johannesburg/617/1967_H2N2_1967-07-01
AY210089_A/Berkeley/1/1966_H2N2_1966-07-01
CY077905_A/Nijmegen/1959_H2N2_1959-03-19
CY021816_A/Albany/1/1958_H2N2_1958-07-01
CY125833_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
2094_A/Denver/57/_H1N1_1957-07-01
CY032240_A/Berlin/3/1964_H2N2_1964-07-01
2075_A/Alaska/1935_H1N1_1935-07-01
HM204770_A/El_Salvador/2/1957_H2N2_1957-09-02
KM402810_A/Netherlands/B1/68_H2N2_1968-07-01
CY032248_A/Potsdam/2/1965_H2N2_1965-07-01
KM402802_A/Netherlands/M1/57_H2N2_1957-09-11
2088_A/Albany/4835/1948_H1N1_1948-07-01
AY210081_A/Albany/1/63_H2N2_1963-07-01
A/Okuda/1957_H2N2_1957-06-15
JN596875_A/Krasnodar/101/1959_H2N2_1959-07-01
AY210074_A/Ann_Arbor/6/1960_H2N2_1960-07-01
AY210067_A/Chile/13/57_H2N2_1957-08-15
CY020408_A/Albany/3/1967_H2N2_1967-07-01
CY020416_A/Albany/2/1968_H2N2_1968-07-01
CY021808_A/Albany/22/1957_H2N2_1957-11-15
A/Shanghai/202/1957_H2N2_1957-07-01
AY210098_A/England/10/67_H2N2_1967-07-01
??????????
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CY125832_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
CY033982_A/Georgia/1/1967_H2N2_1967-07-01
AY300943_A/duck/NY/186875/2002_H5N2_2002-07-01
CY021023_A/Albany/1/1968_H2N2_1968-07-01
CY127187_A/ruddy_turnstone/Delaware_Bay/112/1995_H11N2_1995-07-01
CY031261_A/duck/Hong_Kong/702/1979_H9N2_1979-07-01
KM402803_A/Netherlands/M1/1957_H2N2_1957-09-11
CY127897_A/shorebird/Delaware_Bay/707/2009_H6N2_2009-07-01
CY145219_A/ruddy_turnstone/New_Jersey/Sg-00523/2008_H3N2_2008-07-01
CY125904_A/Ann_Arbor/6/1960_H2N2_1960-07-01
AY209907_A/Yokosuka/3/62_H2N2_1962-07-01
CY020383_A/Albany/26/1957_H2N2_1957-11-15
CY020543_A/Albany/1/1959_H2N2_1959-02-03
GU053210_A/mallard/Maryland/435/2002_H5N2_2002-07-01
AY209920_A/Canada/1/1966_H2N2_1966-07-01
AY209913_A/Murakami/4/64_H2N2_1964-07-01
CY077735_A/Netherlands/001K1/1963_H2N2_1963-01-06
CY043914_A/shorebird/Delaware/249/2006_H9N2_2006-07-01
GU052542_A/duck/Potsdam/1402-6/1986_H5N2_1986-07-01
CY018001_A/blue-winged_teal/Ohio/31/1999_H3N2_1999-07-01
CY021807_A/Albany/22/1957_H2N2_1957-11-15
CY125872_A/ITS/1/1957_H2N2_1957-07-01
AY209926_A/Poland/5/67_H2N2_1967-07-01
A/Netherlands/B2/1968_H2N2_1968-07-01
CY136808_A/ruddy_turnstone/Delaware_Bay/154/1994_H1N2_1994-07-01
CY014923_A/blue-winged_teal/New_York/370ac/1979_H4N2_1976-07-01
CY020551_A/Albany/8/1967_H2N2_1967-07-01
CY132699_A/mallard/Illinois/10OS2677/2010_H3N2_2010-07-01
CY005626_A/duck/Hong_Kong/24/1976_H4N2_1976-07-01
EU743235_A/goose/OH/22911-2/1986_H5N2_1986-07-01
CY020407_A/Albany/3/1967_H2N2_1967-07-01
AY300941_A/duck/ME/151895-7A/2002_H5N2_2002-07-01
AY209931_A/Cordoba/522/67_H2N2_1967-07-01
KF188394_A/duck/Hong_Kong/91/1976_H9N2_1976-07-01
CY102518_A/shorebird/Delaware_Bay/215/1999_H3N2_1999-07-01
AY209918_A/Berkeley/1/1966_H2N2_1966-07-01
CY020319_A/Albany/2/1958_H2N2_1958-07-01
KM402811_A/Netherlands/B1/1968_H2N2_1968-07-01
DQ508883_A/Taiwan/1964_H2N2_1964-07-01
AY209906_A/Taiwan/1/1962_H2N2_1962-07-01
AY209917_A/Kumamoto/1/1965_H2N2_1965-07-01
CY021863_A/blue-winged_teal/Ohio/1387/2005_H6N2_2005-07-01
CY021815_A/Albany/1/1958_H2N2_1958-07-01
CY125840_A/Ann_Arbor/7/1967_H2N2_1967-07-01
CY021999_A/Albany/4/1967_H2N2_1967-07-01
AY209914_A/NewJersey/3/65_H2N2_1965-07-01
CY015461_A/green-winged_teal/Ohio/344/1986_H4N2_1986-07-01
CY126922_A/ruddy_turnstone/Delaware_Bay/255/1991_H6N2_1991-07-01
CY132455_A/mallard/Ohio/11OS2229/2011_H5N2_2011-07-01
CY140545_A/American_wigeon/Louisiana/Sg-01032/2008_H6N2_2008-07-01
CY133442_A/mallard/Iowa/10OS2692/2010_H4N2_2010-07-01
JX437690_A/egret/Hunan/1/2012_H9N2_2012-07-01
CY136834_A/ruddy_turnstone/Delaware_Bay/181/1994_H1N2_1994-07-01
CY125888_A/Netherlands/65/1963_H2N2_1963-01-24
AY209897_A/Davis/1/57_H2N2_1957-06-15
D21184_A/duck/Hong_Kong/24/1976_H3N2_1976-07-01
CY047634_A/mallard/Quebec/11121/2006_H3N2_2006-07-01
CY095412_A/mallard/Quebec/11221/2006_H3N2_2006-07-01
CY017847_A/green-winged_teal/Ohio/81/1999_H11N2_1999-07-01
AY209929_A/Tokyo/3/1967_H2N2_1967-07-01
GU050017_A/northern_pintail/Iowa/463992/2006_H5N2_2006-07-01
AY209921_A/Panama/1/66_H2N2_1966-07-01
AY209902_A/Victoria/15681/59_H2N2_1959-07-01
GU053469_A/mallard/Maryland/302/2001_H5N2_2001-07-01
EU742654_A/duck/NY/6874/1978_H3N2_1978-07-01
CY139329_A/American_black_duck/New_Brunswick/00867/2010_H5N2_2010-07-01
AB124653_A/Adachi/2/1957_H2N2_1957-06-15
CY032279_A/Tashkent/1046/1967_H2N2_1967-07-01
CY004578_A/pintail_duck/ALB/86/1976_H3N2_1976-07-01
AY209925_A/Taiwan/1/1967_H2N2_1967-07-01
CY020823_A/mallard/Maryland/172/2002_H6N2_2002-07-01
CY144701_A/ruddy_turnstone/New_Jersey/AI06-539/2006_H9N2_2006-07-01
AY209900_A/Malaya/16/58_H2N2_1958-07-01
CY021935_A/Albany/1/1960_H2N2_1960-07-01
AB295604_A/duck/Pennsylvania/10218/1984_H5N2_1984-07-01
AY300934_A/duck/NY/44018-2/00_H5N2_2000-07-01
39140_A/duck/Hong_Kong/273/1978_H2N2_1978-07-01
CY045806_A/Japan/305/1957_H2N2_1957-06-15
CY139731_A/mallard/Minnesota/182718/1998_H6N2_1998-07-01
CY021015_A/Albany/5/1958_H2N2_1958-01-29
CY012834_A/pintail/Ohio/294/1988_H6N2_1988-07-01
D21186_A/Kumamoto/5/1965_H2N2_1965-07-01
GQ923263_A/snow_goose/Montana/466771-4/2006_H5N2_2006-07-01
CY004621_A/pintail_duck/ALB/627/1979_H3N2_1979-07-01
KC209497_A/wild_bird/Korea/8G39/2005_H9N2_2005-07-01
CY005155_A/mallard/Alberta/17/1991_H9N2_1991-07-01
CY125896_A/Singapore/1/1957_H2N2_1957-05-15
CY032271_A/Guiyang/1/1957_H2N2_1957-02-15
L37329_A/Leningrad/134/1957_H2N2_1957-07-01
AY209919_A/California/1/1966_H2N2_1966-07-01
CY139855_A/mallard/Minnesota/355777/2000_H6N2_2000-07-01
CY020375_A/Albany/4/1958_H2N2_1958-07-01
CY033475_A/Berkeley/1/1968_H2N2_1968-07-01
CY004832_A/mallard_duck/Alberta/630/1984_H4N2_1984-07-01
CY116853_A/mallard/Potsdam/176/1983_H2N2_1983-07-01
CY032239_A/Berlin/3/1964_H2N2_1964-07-01
CY013865_A/green-winged_teal/Ohio/178/1999_H6N2_1999-07-01
CY003896_A/herring_gull/DE/475/1986_H13N2_1986-07-01
CY141170_A/mallard/Minnesota/AI08-3881/2008_H2N2_2008-07-01
CY054527_A/mallard/Minnesota/Sg-00768/2008_H6N2_2008-07-01
CY032255_A/Krasnodar/101/1959_H2N2_1959-07-01
AB101673_A/Texas/68_H2N2__1968-07-01
CY077899_A/Rotterdam/1957_H2N2_1957-04-21
A/Netherlands/M2/1957_H2N2_1957-07-13
GU186454_A/duck/LA/32M/1987_H6N2_1987-07-01
CY032247_A/Potsdam/2/1965_H2N2_1965-07-01
AY209922_A/Panama/1/67_H2N2_1967-07-01
CY014890_A/duck/New_York/16873/1999_H6N2_1999-07-01
CY045790_A/North_Carolina/1/1963_H2N2_1963-07-01
AY209901_A/Sao_Paolo/3/1959_H2N2_1959-07-01
AY209905_A/Panama/1/61_H2N2_1961-07-01
AY209899_A/Albany/6/58_H2N2_1958-07-01
CY035080_A/Netherlands/56/1963_H2N2_1963-07-01
CY125912_A/Ann_Arbor/23/1957_H2N2_1957-07-01
AY209910_A/Albany/1/63_H2N2_1963-07-01
CY125920_A/Cornell/1001/1967_H2N2_1967-07-01
CY125824_A/Montevideo/2208/1967_H2N2_1967-07-01
CY017077_A/bufflehead/Ohio/246/1986_H11N2_1986-07-01
CY021071_A/Albany/3/1958_H2N2_1958-07-01
AY209908_A/Japan/170/62_H2N2_1962-07-01
CY020391_A/Albany/6/1967_H2N2_1967-07-01
KF188340_A/goose/Minnesota/5733-1243/1980_H9N2_1980-07-01
EU429722_A/duck/Eastern_China/06/2000_H5N2_2000-07-01
EU980525_A/ruddy_turnstone/DE/313/2003_H5N2_2003-07-01
EU743496_A/mallard/Minnesota/68/1999_H3N2_1999-07-01
CY116725_A/Peking_duck/Wagun/1827-6/1984_H11N2_1984-07-01
GQ923559_A/duck/New_York/504371/2007_H5N2_2007-07-01
AY209930_A/Johannesburg/567/1967_H2N2_1967-07-01
CY095388_A/snow_goose/Quebec/17416/2006_H9N2_2006-07-01
CY005577_A/duck/Hong_Kong/342/78_H5N2_1978-07-01
39133_A/mallard/New_York/6750/1978_H2N2_1978-07-01
CY077906_A/Nijmegen/1959_H2N2_1959-03-19
AY209909_A/Netherlands/60/62_H2N2_1962-01-09
CY126778_A/mallard/Alberta/298/1986_H6N2_1986-07-01
GU049906_A/avian/New_York/448534/2006_H5N2_2006-07-01
AY300926_A/Chukkar/MN/14951-7/1998_H5N2_1998-07-01
GU051995_A/Canada_goose/Wisconsin/902/1975_H5N2_1975-07-01
CY014617_A/duck/Hong_Kong/d134/1977_H6N2_1977-07-01
CY136882_A/shorebird/Delaware_Bay/63/1996_H10N2_1996-07-01
CY077788_A/Netherlands/056H1/1960_H2N2_1960-02-02
CY125848_A/Korea/426/1968_H2N2_1968-07-01
CY031605_A/Moscow/1019/1965_H2N2_1965-07-01
CY034928_A/Czech_Republic/1/1966_H2N2_1966-07-01
CY005108_A/mallard_duck/ALB/98/1985_H6N2_1985-07-01
CY144359_A/ruddy_turnstone/New_Jersey/650615/2002_H11N2_2002-07-01
CY127793_A/ruddy_turnstone/Delaware_Bay/173/2007_H6N2_2007-07-01
GU049988_A/duck/Oregon/459674-3/2006_H5N2_2006-07-01
CY126274_A/ruddy_turnstone/Delaware/2762/1987_H11N2_1987-07-01
GQ257383_A/ruddy_turnstone/New_Jersey/563/2006_H7N2_2006-07-01
CY079648_A/northern_shoveler/Interior_Alaska/8BM3470/2008_H9N2_2008-07-01
CY077742_A/Netherlands/001M/1958_H2N2_1958-04-01
CY031589_A/North_Carolina/1/1968_H2N2_1968-07-01
CY020415_A/Albany/2/1968_H2N2_1968-07-01
CY021791_A/Albany/24/1958_H2N2_1958-07-01
CY022015_A/Albany/20/1957_H2N2_1957-11-15
AB294214_A/duck/Hong_Kong/960/1980_H6N2_1980-07-01
AF523405_A/duck/Hong_Kong/366/78_H9N2_1978-07-01
CY014560_A/mallard_duck/Alberta/205/1978_H6N2_1978-07-01
CY032263_A/Cottbus/1/1964_H2N2_1964-07-01
AF523406_A/duck/Hong_Kong/289/78_H9N2_1978-07-01
CY014903_A/mallard_duck/New_York/170/1982_H1N2_1982-07-01
AY209916_A/Pittsburgh/2/65_H2N2_1965-07-01
CY020519_A/Albany/9/1967_H2N2_1967-07-01
CY004452_A/herring_gull/NJ/782/1986_H13N2_1986-07-01
CY140561_A/mallard/Minnesota/Sg-01034/2008_H11N2_2008-07-01
HM204769_A/El_Salvador/2/1957_H2N2_1957-09-02
CY020399_A/Albany/7/1967_H2N2_1967-07-01
CY032287_A/Johannesburg/617/1967_H2N2_1967-07-01
CY004792_A/mallard_duck/Alberta/106/1979_H4N2_1979-07-01
CY014874_A/black_duck/New_York/184/1988_H5N2_1988-07-01
AY209896_A/Chile/13/57_H2N2_1957-08-15
AB745484_A/gull/Delaware/2838/1987_H7N2_1987-07-01
D21185_A/duck/Hong_Kong/245/1977_H3N2_1977-07-01
CY054470_A/avian/New_York/Sg-00425/2004_H2N2_2004-07-01
CY125856_A/England/1/1961_H2N2_1961-07-01
CY097197_A/American_green-winged_teal/Illinois/3054/2009_H1N2_2009-07-01
AY209915_A/Albany/1/65_H2N2_1965-07-01
CY101325_A/shorebird/Delaware_Bay/73/2003_H9N2_2003-07-01
AF523404_A/duck/Hong_Kong/552/79_H9N2_1979-07-01
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AY210049_A/Pittsburgh/2/65_H2N2_1965-07-01
AY210048_A/New_Jersey/3/65_H2N2_1965-07-01
AY210053_A/Canada/1/1966_H2N2_1966-07-01
CY021934_A/Albany/1/1960_H2N2_1960-07-01
A/Shanghai/202/1957_H2N2_1957-07-01
AY210060_A/Johannesburg/567/1967_H2N2_1967-07-01
CY033474_A/Berkeley/1/1968_H2N2_1968-07-01
CY021022_A/Albany/1/1968_H2N2_1968-07-01
A/England/12/1962_H2N2_1962-07-01
36_A/swine/Ohio/23/1935_H1N1_1935-07-01
AY210058_A/England/10/67_H2N2_1967-07-01
A/Victoria/5/1968_H2N2_1968-07-01
AY210039_A/Netherlands/60/62_H2N2_1962-01-09
2601_A/Wilson-Smith/33_H1N1_1933-07-01
AY210059_A/Tokyo/3/1967_H2N2_1967-07-01
2083_A/Fortmonmouth/1/47_H1N1_1947-07-01
M23978_A/Ann_Arbor/6/1960_H2N2_1960-07-01
CY020390_A/Albany/6/1967_H2N2_1967-07-01
AY210057_A/Cordoba/522/67_H2N2_1967-07-01
2076_A/Phila/1935_H1N1_1935-07-01
1883_A/Malaysia/54/_H1N1_1954-07-01
DQ508884_A/Taiwan/1964_H2N2_1964-07-01
CY021790_A/Albany/24/1958_H2N2_1958-07-01
CY032278_A/Tashkent/1046/1967_H2N2_1967-07-01
39_A/swine/Wisconsin/1/1961_H1N1_1961-07-01
AY210043_A/Great_Lakes/3/1963_H2N2_1963-07-01
AY210038_A/Taiwan/1/1962_H2N2_1962-07-01
AY210040_A/Yokosuka/3/62_H2N2_1962-07-01
AY210041_A/Netherlands/65/63_H2N2_1963-01-24
44_A/swine/Wisconsin/2/1966_H1N1_1966-07-01
AY210033_A/Victoria/15681/59_H2N2_1959-07-01
AY210061_A/Poland/5/67_H2N2_1967-07-01
CY020542_A/Albany/1/1959_H2N2_1959-02-03
2080_A/AA_Marton/1943_H1N1_1943-07-01
45_A/swine/Wisconsin/1/1967_H1N1_1967-07-01
CY031588_A/North_Carolina/1/1968_H2N2_1968-07-01
1823_A/Henry/1936_H1N1_1936-07-01
2089_A/Fortworth/50/1950_H1N1_1950-07-01
CY032270_A/Guiyang/1/1957_H2N2_1957-02-15
CY033981_A/Georgia/1/1967_H2N2_1967-07-01
A/Beijing/12/1964_H2N2_1964-07-01
61_A/swine/Tennessee/7/1976_H1N1_1976-07-01
47_A/swine/Wisconsin/1/1971_H1N1_1971-07-01
2088_A/Albany/4835/1948_H1N1_1948-07-01
1876_A/Roma/1949_H1N1_1949-07-01
2091_A/Albany/13/1951_H1N1_1951-07-01
46_A/swine/Wisconsin/2/1970_H1N1_1970-07-01
DQ508844_A/Japan/305/1957_H2N2_1957-06-15
37_A/swine/Jamesburg/1942/1942_H1N1_1942-07-01
53_A/swine/Kentucky/1/1976_H1N1_1976-07-01
2094_A/Denver/57/1957_H1N1_1957-07-01
AY210032_A/Ohio/2/59_H2N2_1959-07-01
CY032246_A/Potsdam/2/1965_H2N2_1965-07-01
50_A/swine/Tennessee/1/1975_H1N1_1975-07-01
CY031604_A/Moscow/1019/1965_H2N2_1965-07-01
CY032262_A/Cottbus/1/1964_H2N2_1964-07-01
AY210047_A/Albany/1/65_H2N2_1965-07-01
CY034045_A/Singapore/1/1957_H2N2_1957-05-15
CY021814_A/Albany/1/1958_H2N2_1958-07-01
CY077743_A/Netherlands/001M/1958_H2N2_1958-04-01
KM402812_A/Netherlands/B1/68_H2N2_1968-07-01
2082_A/AA_Huston/1945_H1N1_1945-07-01
AY210031_A/Malaya/16/58_H2N2_1958-07-01
2038_A/Puertorico/8/34_H1N1_1934-07-01
CY125831_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
AY210054_A/California/1/1966_H2N2_1966-07-01
A/Zhang/4/1957_H2N2_1957-07-01
CY045789_A/North_Carolina/1/1963_H2N2_1963-07-01
CY034927_A/Czech_Republic/1/1966_H2N2_1966-07-01
38_A/swine/Wisconsin/1/1957_H1N1_1957-07-01
CY021806_A/Albany/22/1957_H2N2_1957-11-15_1957-11-15
CY077736_A/Netherlands/001K1/1963_H2N2_1963-01-06
CY032286_A/Johannesburg/617/1967_H2N2_1967-07-01
AY210034_A/Sao_Paolo/3/1959_H2N2_1959-07-01
AY210030_A/Albany/6/58_H2N2_1958-07-01
A/Okuda/1957_H2N2_1957-06-15
CY031580_A/Ann_Arbor/23/1957_H2N2_1957-07-01
CY125855_A/England/1/1961_H2N2_1961-07-01
AY210062_A/Taiwan/1/1967_H2N2_1967-07-01
CY077907_A/Nijmegen/1959_H2N2_1959-03-19
2078_A/Bel/1942_H1N1_1942-07-01
CY020414_A/Albany/2/1968_H2N2_1968-07-01
AY210050_A/Kumamoto/1/1965_H2N2_1965-07-01
CY020518_A/Albany/9/1967_H2N2_1967-07-01
M81570_A/Leningrad/134/1957_H2N2_1957-07-01
48_A/swine/Illinois/1/1975_H1N1_1975-07-01
AY210036_A/Panama/1/61_H2N2__1961-07-01
CY021998_A/Albany/4/1967_H2N2_1967-07-01
KM402804_A/Netherlands/M1/57_H2N2_1957-09-11
CY036816_A/Korea/426/1968_H2N2_1968-07-01
2077_A/Hickox/1940_H1N1_1940-07-01
CY035079_A/Netherlands/56/1963_H2N2_1963-07-01
CY077900_A/Rotterdam/1957_H2N2_1957-04-21
AY210037_A/Japan/170/62_H2N2_1962-07-01
JN596876_A/Krasnodar/101/1959_H2N2_1959-07-01
CY020398_A/Albany/7/1967_H2N2_1967-07-01
A/Leningrad/29/1963_H2N2_1963-07-01
CY021014_A/Albany/5/1958_H2N2_1958-01-29
AY210046_A/Murakami/4/64_H2N2_1964-07-01
63_A/swine/Wisconsin/30954/1976_H1N1_1976-07-01
AY210052_A/Panama/1/66_H2N2_1966-07-01
AY210042_A/Albany/1/63_H2N2_1963-07-01
CY022014_A/Albany/20/1957_H2N2_1957-11-15
1824_A/Melbourne/35_H1N1_1935-07-01
51_A/swine/Iowa/1/1976_H1N1_1976-07-01
AY210027_A/Chile/13/57_H2N2_1957-08-15
AY210064_A/Panama/1/67_H2N2_1967-07-01
2081_A/Weiss/1943_H1N1_1943-07-01
CY020374_A/Albany/4/1958_H2N2_1958-07-01
CY020406_A/Albany/3/1967_H2N2_1967-07-01
HM204768_A/El_Salvador/2/1957_H2N2_1957-09-02
CY032238_A/Berlin/3/1964_H2N2_1964-07-01
CY077789_A/Netherlands/056H1/1960_H2N2_1960-02-02
AY210056_A/Montevideo/2208/67_H2N2_1967-07-01
CY020550_A/Albany/8/1967_H2N2_1967-07-01
2075_A/Alaska/1935_H1N1_1935-07-01
AY210026_A/Davis/1/57_H2N2_1957-06-15
??????????
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AY210178_A/Panama/1/66_H2N2_1966-07-01
39_A/swine/Wisconsin/1/1961_H1N1_1961-07-01
AY210158_A/Victoria/15681/59_H2N2_1959-07-01
CY020321_A/Albany/2/1958_H2N2_1958-07-01
AY210185_A/Montevideo/2208/67_H2N2_1967-07-01
53_A/swine/Kentucky/1/1976_H1N1_1976-07-01
CY032289_A/Johannesburg/617/1967_H2N2_1967-07-01
AY210181_A/Canada/1/1966_H2N2_1966-07-01
63_A/swine/Wisconsin/30954/1976_H1N1_1976-07-01
AY210184_A/Poland/5/67_H2N2_1967-07-01
1824_A/Melbourne/35_H1N1_1935-07-01
CY021809_A/Albany/22/1957_H2N2_1957-11-15
CY022017_A/Albany/20/1957_H2N2_1957-11-15
AY210154_A/Chile/13/57_H2N2_1957-08-15
AY210166_A/Taiwan/1/1962_H2N2_1962-07-01
CY077737_A/Netherlands/001K1/1963_H2N2_1963-01-06
2077_A/Hickox/1940_H1N1_1940-07-01
38_A/swine/Wisconsin/1/1957_H1N1_1957-07-01
AY210180_A/Berkeley/1/1966_H2N2_1966-07-01
CY034930_A/Czech_Republic/1/1966_H2N2_1966-07-01
47_A/swine/Wisconsin/1/1971_H1N1_1971-07-01
A/Zhang/4/1957_H2N2_1957-07-01
2081_A/Weiss/43_H1N1_1943-07-01
2083_A/Fortmonmouth/1/47_H1N1_1947-07-01
CY020393_A/Albany/6/1967_H2N2_1967-07-01
CY125834_A/Rockville_Illinois/5/1957_H2N2_1957-06-15
AY210167_A/Yokosuka/3/62_H2N2_1962-07-01
2094_A/Denver/57_H1N1_1957-07-01
CY020553_A/Albany/8/1967_H2N2_1967-07-01
CY077901_A/Rotterdam/1957_H2N2_1957-04-21
CY045792_A/North_Carolina/1/1963_H2N2_1963-07-01
DQ508885_A/Taiwan/1964_H2N2_1964-07-01
CY020377_A/Albany/4/1958_H2N2_1958-07-01
AY210164_A/Japan/170/62_H2N2_1962-07-01
CY032281_A/Tashkent/1046/1967_H2N2_1967-07-01
AY210189_A/England/10/67_H2N2_1967-07-01
CY077744_A/Netherlands/001M/1958_H2N2_1958-04-01
2088_A/Albany/4835/1948_H1N1_1948-07-01
AY210171_A/Murakami/4/64_H2N2_1964-07-01
CY020385_A/Albany/26/1957_H2N2_1957-11-15
A/England/12/1962_H2N2_1962-07-01
A/Shanghai/202/1957_H2N2_1957-07-01
AY210174_A/New_Jersey/3/65_H2N2_1965-07-01
61_A/swine/Tennessee/7/1976_H1N1_1976-07-01
CY020417_A/Albany/2/1968_H2N2_1968-07-01
2038_A/Puerto_Rico/8/34_H1N1_1934-07-01
CY032273_A/Guiyang/1/1957_H2N2_1957-02-15
AY210160_A/Philippines/2/60_H2N2_1960-07-01
2089_A/Fortworth/50_H1N1_1950-07-01
CY032241_A/Berlin/3/1964_H2N2_1964-07-01
AY210173_A/England/12/64_H2N2_1964-07-01
CY021817_A/Albany/1/1958_H2N2_1958-07-01
CY035082_A/Netherlands/56/1963_H2N2_1963-07-01
CY020409_A/Albany/3/1967_H2N2_1967-07-01
2078_A/Bel/1942_H1N1_1942-07-01
AY210165_A/Netherlands/60/62_H2N2_1962-01-09
AY210177_A/Kumamoto/1/1965_H2N2_1965-07-01
CY077790_A/Netherlands/056H1/1960_H2N2_1960-02-02
37_A/swine/Jamesburg/1942_H1N1_1942-07-01
CY125858_A/England/1/1961_H2N2_1961-07-01
CY022001_A/Albany/4/1967_H2N2_1967-07-01
CY031583_A/Ann_Arbor/23/1957_H2N2_1957-07-01
2082_A/AA/Huston/1945_H1N1_1945-07-01
CY036819_A/Korea/426/1968_H2N2_1968-07-01
CY032265_A/Cottbus/1/1964_H2N2_1964-07-01
54_A/swine/Minnesota/27/1976_H1N1_1976-07-01
2076_A/Phila/1935_H1N1_1935-07-01
CY021793_A/Albany/24/1958_H2N2_1958-07-01
AY210176_A/Albany/1/65_H2N2_1965-07-01
CY020521_A/Albany/9/1967_H2N2_1967-07-01
AY210182_A/Panama/1/67_H2N2_1967-07-01
CY021073_A/Albany/3/1958_H2N2_1958-07-01
AY210169_A/Albany/1/63_H2N2_1963-07-01
CY021017_A/Albany/5/1958_H2N2_1958-01-29
46_A/swine/Wisconsin/2/1970_H1N1_1970-07-01
HM204771_A/El_Salvador/2/1957_H2N2_1957-09-02
CY077908_A/Nijmegen/1959_H2N2_1959-03-19
AY210186_A/Ann_Arbor/7/1967_H2N2_1967-07-01
CY020401_A/Albany/7/1967_H2N2_1967-07-01
2091_A/Albany/13/1951_H1N1_1951-07-01
A/Leningrad/29/1963_H2N2_1963-07-01
AY210190_A/Taiwan/1/1967_H2N2_1967-07-01
CY032249_A/Potsdam/2/1965_H2N2_1965-07-01
M81572_A/Leningrad/134/1957_H2N2_1957-07-01
AY210162_A/Panama/1/61_H2N2__1961-07-01
KM402805_A/Netherlands/M1/57_H2N2_1957-09-11
2080_A/AA/Marton/1943_H1N1_1943-07-01
KM402813_A/Netherlands/B1/68_H2N2_1968-07-01
48_A/swine/Illinois/1/1975_H1N1_1975-07-01
AY210161_A/Ann_Arbor/6/1960_H2N2_1960-07-01
A/Okuda/1957_H2N2_1957-06-15
2601_A/Wilson-Smith/33_H1N1_1933-07-01
51_A/swine/Iowa/1/1976_H1N1_1976-07-01
1823_A/Henry/1936_H1N1_1936-07-01
A/Victoria/5/1968_H2N2_1968-07-01
CY033477_A/Berkeley/1/1968_H2N2_1968-07-01
2075_A/Alaska/1935_H1N1_1935-07-01
DQ508845_A/Japan/305/1957_H2N2_1957-06-15
CY021937_A/Albany/1/1960_H2N2_1960-07-01
CY031591_A/North_Carolina/1/1968_H2N2_1968-07-01
AY210175_A/Pittsburgh/2/65_H2N2_1965-07-01
CY020545_A/Albany/1/1959_H2N2_1959-02-03
36_A/swine/Ohio/23/1935_H1N1_1935-07-01
CY031607_A/Moscow/1019/1965_H2N2_1965-07-01
CY034048_A/Singapore/1/1957_H2N2_1957-05-15
AY210156_A/Malaya/16/58_H2N2_1958-07-01
45_A/swine/Wisconsin/1/1967_H1N1_1967-07-01
CY033984_A/Georgia/1/1967_H2N2_1967-07-01
AY210183_A/Tokyo/3/1967_H2N2_1967-07-01
AY210159_A/Sao_Paolo/3/1959_H2N2_1959-07-01
A/Beijing/12/1964_H2N2_1964-07-01
AY210187_A/Cordoba/522/67_H2N2_1967-07-01
AY210153_A/Davis/1/57_H2N2_1957-06-15
AY210168_A/Netherlands/65/63_H2N2_1963-01-24
CY021025_A/Albany/1/1968_H2N2_1968-07-01
1876_A/Roma/1949_H1N1_1949-07-01
AY210157_A/Albany/6/58_H2N2_1958-07-01
JN596877_A/Krasnodar/101/1959_H2N2_1959-07-01
44_A/swine/Wisconsin/2/1966_H1N1_1966-07-01
AY210179_A/California/1/1966_H2N2_1966-07-01
AY210170_A/Georgia/1/1963_H2N2_1963-07-01
??????????
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??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
interval (grey).
??????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????? ??????
??????????????????????????????????????????????????????????????????????????????????????????
?????????????? ??????????????????????????????????????????? ????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
orange; human H1N1 isolates represented in brown; all swine isolates represented in green; 
and all avian isolates represented in black.
Isolates used for further temporal phylogenetic and selection analyses indicated by large 
bracket lines. Images can be zoomed in in the online version to visualize details.
??????????????????????
Temporal Phylogenies of human H2N2 (blue) virus gene segments and their associated avian 
????? ???????? ??? ??????????? ???????? ??????? ???????? ?????? ?????????? ???????? ??? ???????
Temporal phylogenies inferred using an uncorrelated log- normal distribution (ucld) clock 
???????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????
?????????????????????
???? ???? ????? ??????????? ?????????? ???????? ????? ??? ????? ??????? ??????? ?????? ??? ???? ???????
version of the manuscript.
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????????
???????????????? ???????? ??????? ?? ????????? ??? ????? ???? ?????????? ??
?????????? ???????????????????????????????????????????????????????????????
over time and the amino acid substitutions responsible for this antigenic
evolution are not known. Here, the antigenic diversity of a representative set of 
?????? ?????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
this virus circulated was modest. Two amino acid substitutions, T128D and
????????????????????????????????????????????????????????????????????????
??????????????????? ???????????????????????????????????????????????? ?????
????????????????????????????????????????????????????????????????????????????
?????????????????? ????????????? ??????????????????? ????????????????????????
despite similar rates of genetic change.
??????????
?????? ??????????????????????????????????????????? ?????????????? ??????????
?????????????????????????????????????????????????????????????????????????????
??????? ???? ??????? ?????? ??? ???????????? ??? ???????? ???? ????? ??? ????????????
immunity, and the evolutionary rates of the virus. In this study, the antigenic 
map derived from hemagglutination inhibition (HI) titers of cell-cultured 
virus isolates and ferret postinfection sera displayed a directional evolution 
??? ????????????? ????????????? ??????????????????????? ????????????????????? ???
??????????? ???????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
understanding of virus evolution with respect to antigenic variability, rates of 
????????????????????????????????????????????????????????
????????? ???????????????? ??????????????????????????????????????????????????
???????????????????????? ?????????????????????????????????? ???? ?????????
pandemic” (188, 211, 212). No surveillance systems were in place in 1957
??? ??????????? ??????? ???? ??????? ???????????????????? ????????? ??????????
?????? ??? ?????? ???????????? ???? ?????????? ?????????? ??????? ??????????
was found to occur in waves, with the highest number of events between
???????????????????????????????????????????????????????????????????????
originated upon reassortment between a previously circulating seasonal 
?????? ????????????????????????? ??????????????????????????????????????????
?????????????????????? ????????????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??? ?????????????????? ????? ??? ?????? ?????? ???? ????? ???????????????? ??????
?????????????????????? ????????????????????????????????????????????????????
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of reintroduction and spread of H2 viruses in humans remains, because 
???????????????????????????????????????????????????????????????????????
????????????????? ????????????? ?????????? ??? ?????? ???????? ???? ????????????
in swine (62, 214, 215). Several vaccine candidates have been developed 
for pandemic preparedness (216-218), and prophylactic vaccination of 
individuals at increased risk has been proposed (219).
???????????????????????????????? ???????????????? ?????????????????????????????
??????????? ???? ????????????? ?????????? ?????????? ?????????? ??? ?????????
?????????????? ??? ??????? ?????????????????? ? ??????? ??????? ????? ?????????
?????? ??? ???? ??? ????????? ????? ????? ?????????? ??? ?????????? ??????????
??????????? ??? ????????? ?????? ????????? ???????? ??????????? ??? ???? ????????
?????????????????????????????????????????????????????????????????????????????????
????????????? ??????????? ???????????????? ????? ???????????????????? ???????
????????????????????????? ??????????? ??? ??? ???????????????????? ???????????
????????????????????????????? ???????????????????????????????? ???????????????
?????????????????????????????????????????????????????????????
?????? ???????? ???????? ????? ?????????? ???? ??????????? ? ????????? ??? ???? ???
receptor binding site (RBS) for antigenic variation (19, 155, 221), it was shown 
??????????????????????????????????????????????????????????????? ?????????
adjacent to the receptor binding site (RBS) largely determined antigenic 
?????????????????????????????????????????????????????????????????????????
????? ????? ??? ????? ??????? ?? ???????? ?? ?????? ??? ?????? ??????????? ????????
??????? ??????????????????? ?????????????? ???? ??? ??????????????????????????
?????????? ????????????? ????????? ????????????????? ??? ???????? ??????? ????
amino acid changes close to the RBS were found to induce antigenic change 
??????????????? ???????? ??????????? ?????????????? ??? ???? ????? ??????? ???
??????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
??????????????????????????????? ????????????????????? ?????????????????????
??????????????????????????????????????
In this study, the antigenic properties of a representative set of human
???????????????????????????????????????????????????????????? ????????????
with respect to their reactivity to ferret postinfection sera in hemagglutination 
inhibition (HI) assays. The substitutions responsible for major antigenic 
???????????????????? ???????????????????????????? ???????????????????????
mutagenesis and generation of recombinant viruses.
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?????????
???? ??? ??????????? ????????????? ????? ?????? ??? ???? ?????? ????? ?????????? ??? ??????
??????????????????????????????????????????????????????????????????????????????????????????
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???????
?????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
????? ???? ????? ???? ????????? ??? ???? ??? ??????????? ??????????? ??? ???
???????????????????????????? ????? ?????????????? ???????????????? ???????????
????????????????????????????????????????????????? ???????????????? ??? ????????
????????? ??????????????????????????????????????????????????????????????????
over the 12-year period and that was available in our laboratory was compiled 
???????????????????????????????
????????????????????????????????????????????????????????????????????????????
????? ????????? ?? ???????? ???????? ??? ????????? ?????? ?????????? ???????????? ?????
antibody titers of antisera against homologous and contemporary viruses
and lower titers against noncontemporary strains (Table 1). HI titers were 
processed using antigenic cartography methods to yield an antigenic map 
?????? ???? ?????????? ???????????? ?????????? ???????????? ??? ?????? ????????? ?????
????? ?????? ???????? ????? ?? ??? ???????? ????????? ??? ???? ????? ??? ??????????
years generally grouped together in the map and thus were antigenically 
?? ???????????????????????????????????????? ???? ??????????????????????? ??
????? ??????? ???????? ????????????????????????????????????????????????????
???????? ???? ???? ?????????? ?????? ????? ???????? ??????????????????????
??????????? ???? ?????????????????????? ???????????? ???????? ?????????
??? ????? ????? ?????????????? ??????? ????????? ???????? ?????????????????
??????????????? ???? ??????????????????????????????????????????????????????
?????????? ????????????????????????? ??? ???? ??? ????????? ????? ????????
?????????? ?????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
divergent in the antigenic map, with 3.2 antigenic units of difference between
??????????????????????
?????????????????????????????????????????????????????
???? ????? ??????? ??? ???? ??? ????????? ??? ???? ????? ??????? ??? ?????????????
antibodies (221, 230). Previous studies indicated that amino acid substitutions
????????? ??? ??? ??????? ?????? ??????? ?????? ?? ???????? ???????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
compared as a coarse outline of the globular head domain, including the RBS
???????????? ?? ??? ??????????????????????????????????????????? ?????? ?????
??????????????????????????????????????????????????????????????????????
?????? ?????????????????? ??? ???????????????????????????????????????????? ???
antigenic differences between early and late strains. Throughout this study,
amino acid positions are numbered as suggested by Burke and Smith (232). 
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Single amino acid substitutions and combinations thereof were introduced 
???????????????????????????????????????????????? ?????????? ??????????? ??
?????? ?????????????????????????????????????????????????? ?????????????????
????????????? ????????? ????? ???? ?????????? ??? ????????????????????????
virus, which was not rescued despite three independent rescue attempts.
?? ????????????? ??? ????????? ???? ???? ???????????? ???? ?? ???????????? ??????????
??????? ??? ???? ?????????? ?????? ????? ????? ??????? ??? ???????? ??????????????
?????? ???????????? ????????????? ?????? ??? ????????????? ????????? ?????????
??????????????????????? ???????????????????????? ?????????????? ??? ???????
???????????????????????????????????????????????????????????????????????????
?????????? ??????? ??? ????? ????? ??????? ????????? ??? ?????????????? ???????????
??????????????????????????????????????????????????????????????????????????
???????????? ????? ???????????????????????????? ??????????????????????????
???????????????? ??????????????????????????????????????? ??????? ??????
?????????? ????? ?? ??????? ?????? ??????????? ??? ?????????? ??????? ????????????
???????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????? ?????????? ?????
??????????????????????????????????????????????????????????? ?????????????????
?????????????????????????????????????????????????????????????????????????????
to K139N had a rather small but incremental effect on the antigenic reactivity 
???????????????
???????????????????????????????????????
?????? ?????????????????????????????????????? ?? ???????? ???????????????? ???
?????????????????????????????????????????????????????????????????????????
???????? ???????????????????????????????????????? ?????????????????? ???
?????????????????????????????????????????????????????? ????????????????????????
its introduction in the human population in 1968, based on phylogenetic 
trees generated here and by Smith et al. (137). The average rate of genetic
evolution (nucleotide substitutions per site per year) estimated in this
??????????????????????-3 ??????????????????????-3 ????????????????????????
????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
??????????????????????????? ???????????????????????? ???????????????????????
??????????????????????????????? ????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????? ???? ?????????????????? ?????????? ??? ??? ????????
????????????????????????? ???????????????????????????????????????????????????
????????????????????????????????????? ??????????? ??????????????????? ????????
??????????????????????????????????????????????????? ???????????? ??????????
???????????????????????????? ??????????????????????????????????????????????????
three times slower than that over the 35-year period.
To investigate if these differences in antigenic evolution were potentially due 
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?????????
?????????????? ??? ????????????? ????????? ???????? ???????????? ??? ??? ??????? ????? ???????
???????????????????????????????? ????????? ??????????????????????????????????????????? ???? ??????
???????????????????????????????????????????? ??????????????? ????????????????? ?????????????
??????????????????????????????????????????????????????????????????????????????????????????
???? ?????? ??? ?????????? ??????????? ???????? ???? ?????????????? ????? ??????? ????????????? ????
???????????????????????????????????????????????????????????????????????????????????????????????????
are indicated, ranging from 1957 (red) to 1968 (blue).
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to increased evolutionary pressures to select antigenic escape mutants or 
?????????????????????????????????????????????????????????????????????????????
??? ????? ???? ??????????? ????????????? ?????? ????? ???? ????? ?????? ????????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ????????????????????????????
?????????? ??? ??????? ?????????? ????? ???????????? ?????? ????????? ??????
????????? ??? ??????????? ??? ??? ?????????? ???? ??????? ?????? ???? ???? ???
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????-3 nucleotide substitutions per 
?????????????? ??????????????????????????? ????????????????-3? ????????????-3). 
?????????????????????????????????????????????????????????????????????????
?????????-3 ???????????????-3 ????????????-3), comparable to previous results 
????????????????????????????????????-3? ???????????????-3? ????????????-3)
??????????????????????????????????????????????????????????????????????????????
?????????? ????? ???? ??????? ?????? ????? ??????? ????????? ??? ?? ???? ???????
H3 > H2, 0.651).
??????????
?????? ?? ??????? ???? ?????????????? ??????????? ??? ????????????? ???????
with low passage history and matching ferret postinfection sera spanning 
?????? ?????????????????????????????????????????????????????????????????????
?????????? ???????? ????? ?? ?? ???? ?????????? ????????????? ????????? ??? ???
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????? ???? ?????? ????????? ?? ???????? ?????? ?????? ???? ????? ?????
????????? ?????????? ??? ???? ??????????????? ????????? ??????????? ??????????
??????????????????????????????????????????????????????????????????????????
were tested in HI assays for their reactivity to corresponding ferret antisera 
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ?????
viruses (223) but a rather gradual pattern of antigenic change over time.
However, the number of strains included in the current analysis and the short 
?? ?????????? ???????????????????????? ????? ??????????????????????????????????
to be obvious.
?? ??????? ?????? ????? ??????? ???????????????? ???? ??? ??????? ???? ??? ?????????
?????????????? ????????????????????????????????????????????????????????????
??????????? ??? ??????? ????????? ????? ??????????? ??? ??????? ????????? ???
?????????? ????? ????????????? ???? ??? ?????????? ??????? ??? ???? ?????????? ??????
??????????????????????????????????????????????????????????????? ?????????????
other single amino acid substitution was responsible for a greater antigenic
????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ??????????????
substitutions that were previously shown to be important for major antigenic 
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???????????????? ????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
had only minor antigenic effects, but collectively with positions 139 and 128 
?????????? ????????????????????????????????????? ?????????????????????????
????????????????????????????????????????? ?????????????????????????????????
??????????????????????????????????????????????????????????????????????????
substitutions at only seven positions around the RBS, with relatively small 
???????? ??? ??????????? ??????????????? ??????????? ??????? ?? ??????? ?????? ?????
?????????????????????????????????????????????????????????????????????????
drift variants, but the effect of additional substitutions was more substantial,
potentially due to the different time scales at which the antigenic evolution 
?????????????????????????????????????????????????????????????????????
???????????????????? ???????? ????????? ??????????? ?????????????? ??????
?????? ?????? ????????????? ??? ??????? ?????? ????????????? ???????? ?????????
a more rapid accumulation of substitutions with major impact on antigenic
?????????? ????? ?? ??? ????????? ? ??????? ????????????? ?????????? ??? ???????? ???
subtypes to accommodate substitutions that affect antigenic properties 
??????????????????????????????????????? ?????????????????????????? ?????? ??
??? ????????????????????????? ??? ????????????????????? ?????????????????? ???
?????????????????????????????????? ?????? ?????? ???? ?? ?????????? ????? ????
??????????????????????? ?????????????????????????????????????????????????????????
???????????? ????????????????????????????????????????? ???????????????????????
from 1968 to 2003, while their respective nucleotide substitution rates differed 
???????????????????? ???????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????
not known, antibody-mediated selection of escape mutants likely played an
important role. Human sera obtained before 1957 from the elderly contained 
???????????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????? ??????????????? ??????
??????????????????????????? ??????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????? ?????
??? ???? ???????? ?????????????????????????????????????????? ???????????????
virus.
?????????? ???? ???????? ???????????? ??? ??????? ???? ??????????? ??? ????? ???
?????? ????????????????????????????? ???????????????????????????????????????
?????? ??????????? ???????????????? ? ??????? ?????????????????? ??????????? ?????
antigenic evolution at the time of virus introduction. The genetic data indicate 
that the size of the susceptible population, as well as virus turnover, was 
????????? ??????????????????????????????????????????????? ?????????????????????
???????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
immunity at the time of introduction, susceptible population size, and prior 
circulation of a certain subtype leading to human adaptation, have a combined
????????????????????????????????????????
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???????????????????????????????????????????????????????? ?????????????????????
circulation in humans and highlights the importance of amino acid sites in 
?????? ????? ???? ??? ???? ???? ???? ?????????? ??????????? ?????????? ???? ??????
??????????????????????? ??????????????????????? ????????????????? ??????????
????????? ????????? ? ??????? ???????????? ??? ???? ??????????? ???????? ??? ???????
molecules to evolve.
?????????
?????? ??? ???????? ???? ?????????? ?????????? ????????????????????? ?????? ??????? ??? ?????? ???
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
regression line.
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?????????????????????
Biosafety considerations
?????????? ????? ???????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????????????????????? ?????????? ?????????????? ???????????????
BSL2 conditions.
????????????????
??????? ?????????????? ????????? ????? ????????? ???????? ?????? ????????
????????????????? ????????????? ??????????????????? ???????????
?????????????????????????????????? ?????????????????????????? ????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??? ???????????????????????????????????????????????????? ???????????????????
?????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
animals with the respective viruses, and antisera were collected 14 days
?????? ????????????? ??????? ???????? ???? ??? ??? ?????? ?????????? ?????????
in strict compliance with European guidelines (EU directive on animal 
???????? ???????????? ???? ?????? ???????????? ??????? ????? ??? ??? ??? ?????
????????????????? ????????????????????????????????????????????????? ???
?????? ????????? ???????? ??????? ?????????? ???????????? ????? ?????? ?????
?????????? ??????????? ??? ??? ???????? ???? ?????????? ??????? ???? ????
animal handling was performed under sedation to minimize discomfort.
Viruses and cells
????????????????? ?????????????? ??????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
???????????????????? ???????????? ????????????????? ????????????
???????????????????? ???????????? ???????????????????? ???????????
???????????????????? ???????????? ???????????????????? ????????????
?????????????????????? ???????????? ???????????????? ???????????
?????????????? ???????????? ????? ?????????? ???????????
??????????????????????????? ?????????????????????????? ??????????????
???????????? ????????????? ???????????? ???????????????????? ???????????
????????????????????????????????????????????????????????????????????
????????????? ?????? ???????? ????? ???? ???????????? ????? ?????????? ?????
???????????? ????? ?????????????? ????????? ??????? ???? ?????? ????? ??? ??????
????? ?????? ????????? ?????? ????????? ????? ????????? ??? ???????? ??? ?????????
monkey kidney cells (tMK) and Madin-Darby canine kidney cells (MDCK) 
?????????? ?????????????????????????????????? ???????????? ???????????????
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????????????????????????????????????????????????????????????????????
?????????????????????? ????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
???????????? ??????? ?????????? ?????? ?? ???? ?? ?????? ??????? ??????????
??????????????????????????????????????????????????????????????????????
???????????????????????????????? ???????????????? ??????? ???????????????????
????????????????????????? ????????????????????? ???? ????????? ?????????????
??????????????????????????????????????????????????????????????????????????
??????????????????????????? ??????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
with 293T transfection supernatant. The inoculum was removed after 2 h
and replaced by MDCK infection medium, consisting of Eagle’s minimal
?????????? ??????? ???????? ???? ?????? ???????????? ???? ?????? ?????????????
?? ?? ?????????? ??? ???????????? ???????????? ?? ?? ?????? ???????????
?????? ??????? ???? ??? ?????? ???????????????????????? ????????????? ??????
??????????????? ????????? ?????????????? ?????? ????? ?????????? ??? ????? ???
??? ????? ???? ????????????????? ???????????? ???? ?????????? ?? ????? ??????
inoculation.
????? ????? ???? ??????????? ???????? ??????? ??????? ????????????? ?????
???????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
sodium pyruvate, and nonessential amino acids (MP Biomedicals). MDCK 
cells were cultured in Eagle’s minimal essential medium (EMEM; Lonza) 
????????????????????????????????????????????????????????????????????????
???????????????? ?????????? ??????????????????? ????????? ???????????
(Lonza), and nonessential amino acids (MP Biomedicals).
Hemagglutination inhibition assays
HI assays using a panel of postinfection ferret antisera were performed as
???????????????????????????????????????????????????? ???????????? ?????????????
destroying enzyme (Vibrio cholerae neuraminidase) and incubated at 37°C 
overnight, followed by inactivation of the enzyme at 56°C for one hour.
???????????????????????????????????????????????????????????????????????????? ????
with 25 μl phosphate-buffered saline (PBS) containing four hemagglutinating
????????????????????????????????????????????????? ??????????????????????????
?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
highest dilution of the serum that completely inhibited agglutination of virus 
and erythrocytes.
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Computational analyses
???????????????????????????????????????????????????????????????????
??? ???? ??? ??????????? ?????????? ?????? ?????? ???? ????????? ??????? ???
?????????????????? ?????????????? ?????????????????????????????????????
???????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
???????????? ??? ?? ??????? ???? ???? ????????????? ????????? ???? ?????????????
of HI data. In an antigenic map, the distance between antiserum point S 
?????????????????????????????????????????????????????????????? ???????? ???
???? ??????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
thought of as specifying a target distance for the points in an antigenic map.
??????????????? ?????????????????????????????????????????????????????????
and antiserum points in the antigenic map to best satisfy the target distances 
??????????????????? ???????? ??????????????? ?????? ??????????????????????????
the points represents antigenic distance as measured by the HI assay, in 
which the distances between antigens and antisera are inversely related to 
the log2 HI titer. Since antisera are tested against multiple antigens, and 
antigens are tested against multiple antisera, many measurements can be 
used to determine the position of the antigen and antiserum in an antigenic 
map, thus improving the resolution of interpretation for HI data.
The amino acid positions responsible for major changes in HI patterns were 
??????????????????????????????????????????????????? ?????????????????? ??????
?????????????????????????????????????????????????????????????????
Graphics System version 1.3; Schrödinger, LLC).
???????? ????????? ????????????? ??????? ???????????? ?????????????????? ?????????
?????? ????? ???? ????? ?????? ???? ?????? ???????? ???????? ?????? ??????? ????
???????????????????????????????? ???????????????????????? ?????????????????
model (239). This analysis was conducted with a time-aware linear Bayesian 
skyride coalescent tree prior (240) over the unknown tree space, with
??????????????????????????????????????????????????????????????????????????
model with no codon positions enforced. Two independent Bayesian Markov
?????????????????????????????????????????????????????????????????????????
every 5,000 states, were performed. Convergences and effective sample
????????????????? ????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
burn-in. Uncertainty in parameter estimates is reported as values of the 95% 
highest posterior density (HPD).
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????????????????
???????????????????????????????????????????????????????????????????????
and D.J.S. acknowledge the use of the CamGrid distributed computing 
resource.
????? ???? ??????????????????? ??????????????????? ?????????????????
???? ?????????????????? ?????????? ?????? ??????????????????????????????
?????????????????????????????????????????????????????
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???? ?????????????????????????????????????????????????? ?????????????????????
????????? ????????? ??? ?? ??????????????? ?????? ??? ???? ????????? ????????????
???????????????????????????????????????????????????????????????????????????
subtypes can cause pandemics, as no other virus subtypes are known to 
have caused pandemics in the past. If the number of subtypes of concern 
indeed was so low, the world would not need to be worried about zoonotic 
??????????? ??????? ??? ?????? ????????? ???????? ?????????? ????????? ??????
H5N6, H7N7, H7N9, H9N2 or H10N8 that were associated with poultry 
outbreaks, beyond their direct impact on animal health and the limited
numbers of human cases of infection (35, 54, 75, 252-255). In the opinion of 
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
do agree on one thing: there will be a future pandemic of unknown severity 
and the pandemic virus will likely be airborne transmissible, as this is a 
????????????????????????????????????????????????????????????????????????
??????????????????
?????????????????????????????????????????????????????????????????????????????
??? ?????? ???? ?????????? ??????? ????? ????????????? ??? ????????? ?? ?????
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
or other mammals have still remained largely elusive. Recently, we (chapter 
2) and others (125, 141, 142) reported important discoveries towards 
?????????????? ????????? ????????????? ??? ??????????? ??????? ?????? ????????
H5N1 viruses and ferret and guinea pig transmission models. These 
discoveries have contributed to increased understanding of the genetic and 
phenotypic viral factors as well as host cell factors that drive transmission 
between mammals. This line of research may ultimately lead to enhanced 
????????????????????????????????????????????????????????????????????????????
Pandemic preparedness comprises a wide range of aspects ranging from 
strategic stockpiling of antiviral drugs and potential pre-pandemic vaccines 
????????????????????????????????????????????????????????????????????????
????? ?????????? ??? ???? ????? ??????? ????????????? ????????? ????????? ??? ???
??????????????????????????????????????????????????????????????????????????????
to pose the biggest risk for public health are of great importance. Knowledge
of the molecular changes that facilitate pandemic emergence may have 
added value in such surveillance programs.
??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
pandemic viruses in comparison to their counterparts in the reservoir species 
(e.g. avian vs human H2N2) and secondly, the adaptation of zoonotic viruses 
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to a mammalian host in a laboratory setting. Both approaches were used
in this thesis. The detection and characterization of naturally selected
substitutions that emerged during repeated passage of a highly pathogenic 
?????? ????????? ???????????? ??????????????? ??? ????????????? ????????? ?????
conferred airborne-transmissibility between ferrets were characterized 
?????????????????????????????????????????????????????? ??????????????
isolates were compared to avian (progenitor) H2 isolates in terms of their 
genetic and antigenic characteristics and capability to transmit between 
ferrets in chapters 4, 5 and 6.
Transmission and phenotypic studies on H5N1 viruses
???? ??????????? ????????? ????????????? ??? ????? ????? ?????? ???? ????
demonstrated in several mammalian models including mice, guinea pigs, 
and ferrets. Several studies conducted with either wild-type H5N1 viruses,
H5N1 reassortants with H3N2 or pH1N1 viruses, H5N1 viruses adapted 
?????????????????????????????????????????????????????????????????????????
yield H5 viruses that were airborne transmissible, but showed direct-contact 
transmission in some instances (89-92, 98, 126, 256). However, more 
recently, four studies have obtained H5N1 airborne transmissible viruses 
??????????????? ???????????? ???????????????????????????? ???? ?????????????? ?
well as the associated phenotypes may lead to a more comprehensive picture
????????????????????????????????????????????????????????????????????????????
??????? ????? ??????????????????????? ?????? ??????????????????????????
?????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
alone were capable to transmit via the air, despite preferentially binding
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ??????????????????????????????
transmission among mammals (125, 140-142). Moreover, subtle differences
???????????????????????????????? ?????????????????????????????????????????????
???????????????????????????????????????????????????? ????????????????????????
glycan composition in anatomical structures of the respiratory tract implicated 
???????????? ?????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
by shotgun glycan arrays, lectin stainings, mass spectrometry). 
Interestingly, the loss of an N-linked glycosylation site at residues 158–160 in 
??? ??????????????????????????????? ???????????????????????????????????????
studies (125, 140-142). Previous studies have shown that the disruption of 
?????????????????????????????????????????????????????????????????????????????
H5N1 viruses to human-type receptors (135, 258). Moreover, the loss of this 
???????????????????????????????????????????????????????????????????????????????
in the upper respiratory tract of ferrets of H5N1 viruses that also possess the
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????????????????????????????????????????????????????????????????????????
??????? ??????? ??????????????????????????????????????????????????????????????
receptor avidity and T-cell mediated immunity (259). Increased virulence of 
????????????????????? ???????????? ????????????????????????????????????????
immune system has recently been described (260). Glycosylation sites in the
????????????????????????????????????????????????????????????????????????
and antibody recognition, a balance that might be important for airborne
transmission to occur and perhaps for virus establishment in the human 
population.
????????????????????????????????????????????????????????????????????????????
reviewed in (261), and compensatory stabilizing substitutions elsewhere 
??? ???? ???????? ?????? ??? ????????? ???? ????????? ????????? ?????????????? ???
????????????????????????????????????????????????????????????????????????
stabilizing substitutions in airborne transmissible H5N1 viruses (150). The 
????????????????????????????????????????????????????????????????????????????
??? ??? ???? ?? ?? ????? ???????????? ??????? ??? ???? ??? ????????? ????????? ?????
????? ??? ??? ? ???????? ??????????? ?????? ??? ????????? ????? ????????? ????????
Similarly, substitutions N220K and Q222L were essential to alter receptor 
binding and contribute to airborne transmission in Imai et al., while we report 
the combination of mutations Q222L and G224S to have a similar effect. 
?????????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????????????? ?????????????????
diverse virus isolates, might ultimate lead to a switch in receptor preference,
????????????????????????????????????????????????????????????????????????
confer airborne transmission.
In order to predict the likelihood of emergence of a certain number of 
mutations in a single virus, Russell et al. (262) mapped the diversity of 
????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
and N154D, N220K, Q222L, T315I in Imai et al. in addition to PB2 E627K 
?????????????? ?????????????????????????????????????? ????????????????????
already present in naturally occurring isolates and the statistical chance 
was investigated for airborne transmissible H5N1 viruses to arise in nature.
???? ??????????? ???????? ????? ??????????? ?????? ??? ????? ???????? ?????? ???
?????????????????????????????????????????????????????????????????????????
increased polymerase activity due to E627K in PB2), reducing the number 
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
have a similar effect and contribute to an airborne-transmissible phenotype 
as described by Herfst et al. (140) and Imai et al. (125). Clade 2.2.1 
????? ????????? ????????????? ?? ??????????? ???? ??????????? ???????????????
especially prevalent in Egypt (263, 264) and may be relatively close to an
airborne transmissible phenotype, since they harbor one or two substitutions
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contributing to airborne transmission already (159). We estimated that the 
remaining mutations to yield airborne-transmissible H5N1 viruses between 
???????? ?????? ??? ???? ????? ??? ?????????????? ?????????? ??? ????? ??? ???? ???
??????????????????????????????????????????????????????????????????????????
????????? ??? ??? ? ????????? ???????????????????????????????? ???? ??????????? ????
?????? ??????????????????????????????????????????????????????????????????????
??????????? ?????????? ??? ???????? ??? ??????????? ?????????????? ???? ?????????
Richard et al. reported that only the combination of substitutions leading
?????????????????????????????????????????????????????????? ????????????????
preference in H5N1, but not viruses with individual phenotypic alterations, lead 
???????????????????????????????????????????????????????????????????????????????
can accumulate in viruses in their natural host without a detrimental effect 
on replication, before a zoonotic event allows further adaptation to increased
replication and transmission between mammals.
?????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ????????????????????????????? ???
?????????????????????????????????????????????????????????????????????
???? ?????????? ????? ???????? ????????? ????????????? ???????? ???????? ???? ?????? ??? ????? ????
????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
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???????????????????????????????????????????????????????
?????? ??? ???????? ????? ??? ??? ?????? ????? ??? ???? ??????????? ????????? ??
??????????? ?????????????????????? ???? ????????????????????????????????
infection until 2014, when an H5N6 virus infected humans in China (266,
????????????????????????????????????????????????????????????????????????
deaths reported from China (266). H5N6 viruses have become predominant 
in poultry in China since, replacing H5N1 entirely (268). Strikingly, the internal 
genes of the H5N6 virus originated from avian H6N6, H7N9 and H9N2
viruses, suggesting multiple reassortment events in hosts other than humans
?????????????????????????????????? ??????????????????????????????????????
N3, N5, N6 and N8 genes (269).
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????? ????? ??? ????????? ???????? ????? ????????? ??? ??????? ????????
infected live poultry during outbreak events in the Netherlands (2003, H7N7), 
??????? ?????????????? ???????? ?????????????????? ??????? ?????????????
????????????????????????????????????????????????????????????????????????????
causing human infections in waves between 2013 and 2017. Zoonotic H7N9
viruses harbored a range of human adaptation markers and displayed limited 
airborne transmission between ferrets, in which transmission events occurred 
???????????????? ?????????????????????????????????????????????????? ??????????
???????? ????????????????? ??????????????????????????????????? ??? ??????????
????? ????? ????? ?????????? ????? ??????? ????? ?????? ????? ????????? ???????
??????????????????????????????????????????????????????????????????????????
degrees of binding to and replication in cells of the upper respiratory tract 
????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ???? ????????????????????????????????? ????????
?????????????????????????????????????? ?? ??????????????????????????????????
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
Province, China in 2017 and has led to a substantial reduction of H7 viruses 
found in live poultry markets and observed human H7N9 cases (278). H7N9
has evolved into multiple genotypes with enhanced virulence in humans
????????????????????????????????????????????????????????????????????????
H10N7, H10N8 have also been described to incidentally infect humans (280-
283) and add to the pool of potentially pandemic viruses.
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
?????? ? ???? ???? ???????? ????????????? ??? ???? ???? ????????? ?????? ???? ???
????????????????? ? ????????????????????????????????????????????????????????
???????????? ??? ????? ????????? ??? ?????? ?????????? ??? ???????? ????????????? ???
????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 171
171
chapter 7: Summarizing Discussion
increased human receptor preference, but lack additional mammalian 
??????????? ???????? ??????? ????? ??????? ??????????? ???? ??????? ????????? ????
??????? ????????? ???? ???? ????????? ?????? ???????? ???????? ?????? ????????? ?????
????????????? ???????????????????? ?????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ??????????????
????????? ??????? ???????? ?????? ???????? ????? ???? ?????? ?? ???? ??????????
???????????????????????????? ???????????????????????????????????? ???????????
mutations, but reassortment with other viruses might allow the generation
?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????
Genetic, antigenic and transmission studies on H2N2 viruses
In chapters 4, 5 and 6, we describe the genetic, antigenic and transmission
aspects of viruses that led to the emergence of human H2N2 viruses in
??? ??????? ?????? ???? ?????? ??????? ???? ?????????? ? ?????? ????????? ?????
?????????????????????????????? ???????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
preserved to date.
Genetic evidence strongly suggests viral divergence and multiple 
reassortment events before the introduction of the pandemic H2N2 virus 
into humans in 1957 (184, 186). Genetic comparisons of recent avian H2N2 
virus isolates as a substitute for avian viruses circulating before 1957 and 
???????????????????????????????????????????????????????????????????????
during the evolution towards a human transmissible virus and are assessed
??? ???????? ??? ????????? ??????? ?????? ????????? ?????? ???? ?????? ?????
??????????????????????????????????????????????????????????????? ?????????
??????????????????????????????????????????????????????????????????????????????????
populations. The time to the most common recent ancestor and nucleotide
????????????? ?????? ????????? ????? ???????????? ??? ??? ??? ????? ??? ??????????
?????????? ??? ?????? ??????? ??? ???? ???? ????????? ??? ?????? ???????? ?????
segments. High ratios of nonsynonymous versus synonymous substitutions 
?????????????? ?????????????????????? ???????????????????????????????????????
??????????????????????????? ???????????????????? ???????????????????????????????
?????????????????????????????????????????????????????????????????????????
The antigenic variation of H2N2 viruses during its time of circulation in humans 
between 1957 and 1968 is described in chapter 5. Nucleotide changes and 
?????????????????????????????????????????????????????????????????????????????
randomly due to the lack of proofreading activity of the viral polymerases and 
are selected for in the host in which the mutation of the viral genome occurred 
and during repeated infections with the slightly altered virus. Characteristics
???????????????????????????????????????????????????????????????????????????????
are numerous and include replication speed, modes to evade the host’s 
? ????? ??????? ?????????? ??????? ????? ???????????? ???????????? ??????? ???
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naïve hosts and others. Viral spread via the airborne route is considered a 
?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
? ????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
to spread via the airborne route, which is in line with a previous report (170).
????????? ????????????????????? ?????????????????????????? ??????? ?????????
when a human virus isolate from 1958 was tested, that displays complete
human receptor binding preference based on the amino acids at positions
?????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????? ?????
human isolates failed to transmit via the airborne route. This is in contrast to
seasonal H1N1, seasonal H3N2 and pdm(H1N1)09 viruses, that are more 
readily transmissible via the air (95). In the case of H5N1, a possible scenario 
???????????????????????????????????????????????????????????????????????????????
transmitted via direct contact only ultimately obtains the capacity to spread 
?????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????? ??????????????????????????
????????????????????????????????????????????????????????????????????????????
partial human receptor preference, suggesting that early human H2N2 virus 
???????????????????????????? ???????????????????????????????????????????
primarily by direct contact transmission, as previously suggested by Pappas 
??? ??? ???????????????????????????????????? ??? ??? ?????? ???????? ??? ???????
based on its receptor binding preference and its circulation time in humans,
???? ??? ?????? ???? ????????? ??? ????????? ???? ????????? ????????????? ??? ????????? ??
slightly delayed replication pattern in ferrets. In general, all H2N2 virus
isolates show a rather low virus titer in directly inoculated animals compared 
to other human virus subtypes that were previously tested in ferrets. These 
characteristics might represent an only partially human- adapted phenotype
and might have facilitated the successful establishment of an H3N2 virus
after only 11 years of circulation of H2N2 viruses in humans. In part, these 
assumptions are supported by studies that found higher rates of adaptation 
????????????????????????????????????????????????????????????????????????
???????? ?????????????????????????? ??????????????????????????????????????????
??????????????? ???? ????????????????? ??? ????? ??????????? ??? ????? ?????????
viruses as compared to other human virus subtypes. Surveillance for known
?????? ??????????? ???????? ??? ????????? ?????? ????????? ???????? ????? ??????
species might further reduce the chance of reintroduction of H2N2 viruses 
and other virus subtypes into the human population.
To study the antigenic evolution of human H2N2 virus isolates spanning 
from 1957 to 1968, antigenic maps using ferret postinfection antisera were 
analyzed and revealed a directional evolution with increasing divergence of 
?????? ???????????? ???????????????????????????? ???? ? ??????????????????????????
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?????????????????? ???????????? ??? ???? ????????????? ????????????? ?? ??????
?????????????????????????????????????????????????????????????????? ??????
???????????????????????????????????????? ???????????? ????????????????????
to seasonal H1N1 viruses in large parts of the population, whereas the work 
on H3N2 and H5N1 establishes a range of mutations in the headdomain of 
???????? ??????? ????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
????? ?????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????????????????? ?????????????
important determinants for antigenic drift, might suggest the presence of only 
two antigenically distinct groups of viruses. The rate of antigenic evolution 
??? ????? ???????? ??? ?????? ????? ??? ????? ??? ????????????? ?????? ????? ????? ???
H3N2 (223, 233). This slower rate of antigenic evolution might be indicative 
of a restricted ability to tolerate substitutions without leading to a detrimental 
??????????? ?????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
of transmission events and thereby the spread of an H2N2 virus (287). 
??????????????????????????????????????????????????????????????
recent developments
The approach of serial passage of viruses was already used by famous 
Louis Pasteur in 1881 during the development of a rabies vaccine candidate
by repeated virus inoculation of rabbits (288). Notably, repeated passage in
laboratory animals is typically employed to generate viruses with decreased
pathogenicity in the original host compared to the seed virus. The concept 
??????????????????????????????????????????????????????????????????????????????
or prohibit a particular virus from replication in alternative hosts, is generally
accepted (289). Multiple host barriers must be surmounted before a zoonotic 
??????????????????? ???????????????? ????? ????????????????? ????????????????
to these ‘host jumps’ might happen in the reservoir species by chance or 
might arise in the new host after ‘accidental’ initial infection and be selected
????????????????????????????????????????
????????????? ???????????? ?????? ???? ???????? ?????? ??????????? ??????????????
????????????? ??? ????????? ????????????? ??? ????????? ?? ????????? ?????????
??? ??????????? ?????????? ???????????? ??? ???? ?????? ???????????? ??????? ???????
????????? ???????? ???? ???????? ???????? ????? ???? ???? ??? ?????? ????????
allows a virus to spread via the air. Selection for viruses that transmitted 
via the air in a zoonotic event is likely to be stringent, thereby reducing in-
??????????????? ?????? ????? ????????????? ?????????????? ??? ???? ??????????????
the genetic bottlenecks involved in different transmission routes including 
???????????????????????????????????????????????????????????????????????????
of otherwise identical viruses. The proportions of each of these viruses after 
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each transmission event was assessed and revealed a robust reduction in 
the number of viruses that were capable to transmit via the airborne route and 
?????? ?????????? ??? ?????????????????????????????????????????????????????????
low in-host variation of pandemic H1N1 viruses and genetic similarity of virus
??????????????????????????????????????????????????????????????????????????
direct transmission cases (292). The intrahost variation of H5N1 viruses
?????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
??????????????? ???????????????? ?????????????????????????? ?????? ??? ? ?????
a rather loose bottleneck compared to airborne transmission (294) The 
effective bottleneck population sizes during transmission events of pandemic
H1N1 and H3N2 was estimated at 192 and 196 viruses, with large variation 
???????? ????????????? ??????? ?????????? ??????? ?????????? ?????????? ???????
?????????????????????????????????????????????????????????????????????????????
and bottleneck sizes of an ‘1918-like’ avian H1N1 virus in ferrets describes
loose bottlenecks during the initial adaptation of the virus to the mammalian 
host and much more stringent selection during airborne transmission (296). 
???????????????????????????????????????????????????????????????????????????????
???????? ?????????? ???? ??????????? ?????????? ??? ???? ?????????? ??? ???? ????
??????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????
Knowledge of the phenotypic properties associated with a particular 
substitution is crucial, because this phenotype rather than the actual 
mutation can more easily be translated directly to other virus subtypes. 
????????????????????????????????????????????????????????????????????????????
??????????????? ???????????????????????????????????????????????????????????????
??? ??? ????????? ???? ???????????? ??? ??????????????????? ??? ???? ????? ???????
for the screening of presence or absence of this particular mutation, while 
the phenotypic description of this substitution (increased virus replication in 
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
mutations that increase viral replication (297-299). Many additional studies
??????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
in all viruses, since interactions between proteins (e.g. the polymerase 
???????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
classical swine H1N1, and seasonal human H3N2 and the sporadic infection 
of humans with swine reassortant viruses, that ultimately obtained the M 
???????????? ???????????????????????????? ??? ??????? ??? ???????????????????
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(67). The structural location of the two substitutions determining major 
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????
compared the substitutions found in H5N1 viruses isolated from humans and 
pdm(H1N1)09 and describe different amino acid substitution in the PB2 gene
to result in similar phenotypic effect for both subtypes (303). Substitutions
in different viral proteins might act concomitantly and interdepend. The 
recent resolution of the atomic structure of the heterotrimeric polymerase
??????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
replication (304).
????????? ?? ???????? ???? ???????????? ???? ?????????? ?????? ???? ???????
???????? ??????????? ????????? ???????? ????? ????? ????????? ??????? ??
clinical isolates, and are selected for in vivo, spherical particles have a
???????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
with regards to the shape of its virions. High levels of virus replication in 
susceptible and permissive cells leading to increased virus titers are mainly 
associated with viral polymerase activity, but a combination of high titers of 
infectious virus and the possibility for incorporation of viruses in aerosols
or respiratory droplets, which could be virion-shape dependent, might be 
????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
contributes to airborne transmissibility. However, the pH of fusion of viral and
cellular membranes was previously implicated with host range and adaptation 
???????????????????????????? ????????????????????????????????????????????
stability (pH-dependent cell-cell fusion assay and temperature stability assay) 
????????????? ????????????????????????????????????????????????????????????????
transmission of H5N1 virus. Whereas a lower pH of fusion might be implicated 
???????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
???????? ????????????????????????????????????????????????????????????????????
????????????????????? ???? ????????? ??????????????????????????????????????
described the possibility for disintegration of the viral M1 scaffold only at 
relatively low pH values, directly linking relative acidity to the disintegration of 
?????????????????????????????????????????????????????????????????????????????
of destabilizing substitutions leading to an increase in fusion pH and the loss 
of airborne transmission and decreased pathogenicity in the ferret model 
???????????????? ???????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
increased acid stability of H5 was found to boost viral replication in the upper 
tract of ferrets (158). 
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??????????????????? ????? ????????? ?????????? ??? ????? ?? ??????????????????
are encoded by additional viral genes, including PB2 and NP that regulate 
the virus interaction with importins to facilitate virus genome delivery into the
????????????????????????????????????????????????????????????????????????????
virions that can then be incorporated in aerosols and respiratory droplets; the 
????????????????????????????????????????????????????????????????????????????
with the PB1 and PB2 polymerase subunits (311); and the evasion of host
? ??????? ??????????? ???????????????????????????????????????????????? ????
????????????????????????????????????????????????????????????????????????????
PB2 that besides virus replication also affects virus recognition by cellular 
sensors (312).
We are using ferrets (mustela putorius furo) in our studies, because they
display clinical symptoms and pathological changes similar to those 
????????? ?????????? ??????????????? ??????? ???????????????? ??????????????
???????????????????????????????????????????????????????????????????????????
human-adapted viruses do have the ability to transmit via the airborne route 
(chapter 3). Buhnerkempe and colleagues have described a good correlation 
?????????????????????????????????????????????????????????????????????????????
susceptible individual following contact with an infected individual – between
humans and ferrets, underlining the importance of the ferret model as a 
??????????? ?????????????????????????? ????????? ????????????? ????????????? ????
airborne virus transmission have started in the 1970’s and many special 
?????????????????????????????????????????????????????????????????????????
size of particles in the air and have been used to determine that infectious 
?????????????????? ???????????????????????????????????????????????? ?????????
in diameter (315, 316). Impactors and impingers are used to collect particles 
from the air by either forcing the gas to make a sharp bend inside the device,
creating centrifugal turbulences, or by electrostatic precipitation. Several 
devices are successfully employed to detect infectious virus in air samples 
(317, 318). Nebulizers generate aerosols by varying methods and can be
used in infection studies with virus-laden droplets to mimic a more natural
???? ??? ?????????? ????????? ??? ????????????????? ??????????????? ? ????????
aspect to the use of these devices is that they will ultimately reduce the
number of laboratory animals employed in transmission studies and perhaps
increase the statistical power of transmission research. Limitations of the
??????????????????? ?????????????????????????????????????????????????????
parameters of the transmission setup, biological variation of the laboratory 
??? ???????????????????????????? ???????????????????????????????????????
???????? ???????????????????????????????????????????????????????????????????????
?????????????????????????? ??????????????????????????????????????????????????
of humans worldwide by far. In the vast majority of studies, animals with 
no detectable antibody titers against currently circulating viruses and the
subtype studied are used to obtain reproducible results and to ensure robust 
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??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
transferred to the infected ferret (320), emphasizing the role of immunity
????????????????? ????????????? ????????????????????????????????????????????????
? ??????? ??? ??????? ?????????? ???? ?????????? ??? ?? ????????? ????????? ???
poorly understood and needs to be addressed in dedicated studies (321). 
?????? ?????????????????? ??????????????????????? ????????????????????????
viruses should therefore be conducted in the future to even closer mimic 
an outbreak scenario in humans. These studies have become even more 
important since Laurie et al. (322) have described the outcome of co-infection 
studies in ferrets with varying timing and order of virus infections to range 
from a complete block of secondary infection to delayed or simultaneous
??????????????????????????????????????????????????? ??????????????????????????
animals with the aim to comment on potential Public Health threats should be
?????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????
variant lineages in dogs, horses, pigs and humans (323, 324), increased 
?????????? ?? ????????????????? ??????????????? ??????? ?????????? ???????????
viruses of subtypes other than H5 and H7 with proven capacity for airborne 
transmission, that have not caused human infections so far (326) might 
???????? ????????? ???????????????? ???? ???????????????????????????? ?????????
???????????????????????????????????????????????????????????????????????????
groups of respiratory viruses including virus families Coronaviridae and
???????????????? ???? ??????????????? ?????????????? ???????????? ????????????
Middle East Respiratory Syndrome (MERS) coronavirus and Nipah virus). 
Many of these viruses are only poorly understood in terms of transmission
????????????????????????????????????????????????????????????????????
???????????????????
Pandemic preparedness is a multifactorial endeavor with the noble aim to
???????????????????????????????????????????????????? ????????????????????????
???????? ?????????? ???? ????????????????????????????????? ?????????????????????
these efforts. The studies on airborne transmission of H5N1 viruses urge
the political decision makers to intensify surveillance efforts particularly in 
????????????????????????????????????????????????????????????????????????
??? ??????? ?????????? ??????????? ?????????????????????????????????????????
??? ?????????? ?????? ??? ???????? ????? ??? ?????????? ????????? ???? ???????????
seem warranted. To prevent further virus spread in an outbreak scenario, 
timely preventive culling in a predetermined perimeter around the initial
outbreak might be necessary as an ultima ratio. Since close contact to
infected poultry is one of the main risk factors for human infection with avian 
?????????????????????????????????????????????????????????????????????????
and separation of poultry housing and human homes should be the norm. 
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 178
178
chapter 7: Summarizing Discussion
??????????????????? ????????????????????????????????????????????????????????
????? ??????????????????????????????????????????????????????????? ???????
The ability to screen for potential adaptation markers early after the detection 
??????????? ????????????? ???? ????????????????????????????? ????????? ? ???????
control measures, which include culling, to outbreaks with an elevated risk 
???????????????????????????????????????????????????????? ????????????????
added to the repertoire of substitutions to be screened for. The relatively fast 
emergence of adaptive mutations during passaging of H5N1 viruses in ferrets 
hints towards the fact that these substitutions are non-detrimental for these
?????????????????????????????????????????????????????????????????????????????
of viruses in humans and transmission between them poses the risk of 
???????????????????????????????????????????????????????????????????????????
associated with the previously unrecognized phenotype of protein stability.
???????????????????????????????????????????????????????????????????????????????
to timing of replication (especially membrane fusion of virus and endosome
???????????????????????????????????????????????????????????????????????????????
for infectivity of virus-laden aerosols or respiratory droplets, a combination of 
??????????????????????????????????????????????????
?????? ????? ?????????? ????? ????? ?????????? ??? ??? ?????? ?????????? ?????????
during the host jump from avian to human in H2N2 viruses can be added to 
???????????????????????????????????????????????????????????????????????????
are not directly transmissible between mammals, which is in line with the 
observation that reassortment was necessary for H2N2 viruses to become
?????????????????????????????????????????????????????????????????????
not to be readily transmissible via the airborne route between ferrets. These 
?????????????????????????????????????????????????????????????? ????????????
virus, either with or without an intermediate host, but the imminent threat
from avian H2N2 viruses to spark a pandemic seems moderate. Substantial
levels of antibody-mediated immunity in large parts of the population directed
against H1 and H3 virus isolates were reported (327). These antibodies 
might provide basic levels of protection, e.g. by binding conserved epitopes 
??? ????????????????????????????????????????????????????????????????????
this baseline antibody reactivity might not prevent human virus infection 
altogether, it might lower the spread of virus and alleviate morbidity in a
????????????????????????????????????????????????????????????????????????
the close monitoring of human adaptation mutations in these viruses is thus
warranted, because of the proven potential of H1, H2 and H3 viruses to 
cause pandemics.
???????????????????????????????????????????????????????????????????????????????
?? ?????????????????????????????????????????????????????? ???????????????????
???????? ????? ??? ???????????? ??? ????????????????? ???????????? ???????? ????
the chosen virus isolate or the group of genetically similar viruses it belongs
??? ?????? ?????? ?????? ???? ??? ????? ???? ??? ??????????? ??? ?????? ????????? ?????
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???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
mutations leading to airborne transmissible viruses and the screening for 
these substitutions as well as their associated phenotypes in surveillance
????????? ???????? ????????????????? ??? ???? ??????? ???????? ??? ???? ???????????
of ‘new’ pandemic viruses and the chance estimation for reintroduction of 
?????????????????????????????????????????????????????
The political dimensions of our studies on airborne transmission of H5N1 
?????????????????????????????????????????????????????????????? ????????
in research with the potential for misuse, also termed ‘Dual-Use Research 
of Concern (DURC)’ should identify their studies as such and collectively 
? ???????????????????????? ?????????????????????? ???????????????????????
???????????? ??? ?????????? ???????? ???? ?????? ???????? ???????? ?????? ???????
needed, but appears particularly challenging. Efforts need to be made to allow 
and advance these important lines of research while preventing unintentional 
??? ?????????????????????????????????????????????????????????????????? ??
capable of producing, we might be able to better prepare for a prospective
outbreak.
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??????????????? ????????????????????????? ???? ??? ????? ???????????????? ??
via de luchtwegen het menselijk lichaam kunnen binnendringen en zich daar 
vermenigvuldigen. Deze infectie veroorzaakt typische ziekteverschijnselen 
zoals koorts, keelpijn, hoesten, hoofdpijn en vermoeidheid. In ernstige 
gevallen kunnen griepvirussen een longontsteking veroorzaken, die zelfs tot 
????????????????????????????????????? ????????????????????????????? ?? ??
???????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ?????????????????????????????
????????????????????????????????????????????? ??????????????????????????
naamgeving van de subtypes, en leidt tot afkortingen zoals H1N1 of H3N2.
??????????????????????????????????????????????????????????????????? ??????
?????????????????? ??? ??????????????? ??? ??? ??? ????????? ??? ???????????
??????????????????????????????????????????????????????????????????????
kunnen worden zijn pluimvee en varkens, maar ook tijgers en zeehonden. 
???????????????????????????????????????????????????????????????????????????
continu mutaties in het virus genoom. Deze mutaties gebeuren spontaan 
????????????? ??? ????? ???????????? ?????????? ????? ???? ??????????????? ?????
zijn de mutaties neutraal (geen effect) en alleen bij uitzondering voordelig.
Uiteindelijk kunnen deze mutaties een groot effect hebben, bijvoorbeeld als 
zij de snelheid van vermenigvuldiging verhogen of het virus helpen om aan 
het afweersysteem van de gastheer te ontsnappen. 
Het meestal bolvormige virusdeeltje bestaat uit een membraan dat onder 
??????? ?????????????? ?????? ??????? ??? ????? ?????? ??? ???? ??????????????????
?? ???? ?????? ??????????????? ?? ???????????????? ??????????? ?????? ???????
?????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????? ???????
????????????????????????????????????????????????????????????????????????
de gecodeerde eiwitten. Zulke mutaties kunnen er bijvoorbeeld voor zorgen
dat het virusdeeltje niet meer herkend wordt door eerder opgebouwde afweer 
???????????????????????? ???????????????????????????????????????????????????
reden waarom vaccins regelmatig geüpdatet moeten worden om effectief te 
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
nieuwe infectie door hetzelfde type virus te voorkomen, is door antistoffen te 
produceren. Hierbij is het goed functioneren van het afweersysteem van groot 
belang. Mensen met een minder goed werkende afweer zijn daarom ook
eerder vatbaar voor infectie. Dit zijn bijvoorbeeld jonge kinderen, ouderen, 
maar ook mensen met een onderliggende ziekte of die voorbereid worden 
voor een orgaantransplantatie.
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Pandemieën, seizoensgriep en zoönoses
??? ??? ?????????? ????? ????? ??? ????? ?????????????? ??????????? ?????????
namelijk in 1918, 1957, 1968 en 2009. Pandemieën zijn uitbraken van 
ziekteverwekkers, die in korte tijd op meerdere continenten mensen
infecteren. In het verleden hebben alleen griepvirussen van het type H1, H2, 
en H3 pandemieën veroorzaakt. Het aantal sterftegevallen is bij pandemische 
virussen vaak sterk verhoogd ten opzichte van niet-pandemische jaren, 
omdat nog niemand afweer heeft opgebouwd tegen het nieuwe virus.
???? ?????????????????????????????????????????????? ??????????????????????
veroorzaakt, met naar schatting ongeveer 50 miljoen doden in het eerste 
jaar. Deze pandemie wordt ook wel de ‘Spaanse griep’ genoemd en dit virus
was waarschijnlijk direct afkomstig van vogels. Dit H1N1 virus werd in 1957 
?????????? ???? ??? ???? ?????? ??? ??? ?????????? ?????????????? ??? ???????
die tot 1-2 miljoen doden leidde. Dit H2N2 virus is ontstaan door menging van 
het genetisch materiaal (reassortering) van het voorgaande humane H1N1 
virus en gensegmenten van een of meerdere virussen afkomstig van vogels. 
In 1968 is het H2N2 virus door een H3N2 virus afgelost, dat de ‘Hong Kong 
??????????????? ?????? ????????????? ???? ????? ?????????? ???????????? ??????
??????????????????????????????????????????????????????????????????????????????
bestaande humane H2N2 virus en een H3 virus uit vogels. De meest recente 
????????? ??? ??? ????? ????????? ??? ??????????????? ???? ???????????? ????
virus is in varkens ontstaan na reassortering van virussen die afkomstig zijn 
van zowel vogels, varkens en mensen. De sterftecijfers variëren tussen de 
18.500 (laboratorium bevestigde infecties) en 300.000 doden (geschat) in 
het eerste jaar na de uitbraak. 
De virussen die een pandemie hebben veroorzaakt, veroorzaken in de jaren 
na de pandemie als seizoensgriepvirus jaarlijks uitbraken (epidemieën)
tijdens de wintermaanden. Dit zijn momenteel virussen van de subtype 
?????????????? ??????????? ????????????????????? ????????? ??? ??????? ???
vaccin beschikbaar, maar desalniettemin komen naar schatting 250.000-
500.000 mensen ieder jaar te overlijden als gevolg van infectie met
seizoensgriepvirussen.
Incidenteel worden mensen blootgesteld aan een zoönotische infectie. De term
‘zoönose’ beschrijft de overdracht van een ziekteverwekker van dier op mens.
?????????????????????????????????????????????????????????????????????????
voorkomen bij uitzondering ook de mens infecteren, zoals bijvoorbeeld het
H5N1 vogelgriepvirus. Vogelgriepvirussen worden naast de onderverdeling 
in subtypes, ook ingedeeld op basis van hun pathogeniteit (vermogen om
ziekteverschijnselen te veroorzaken) in laag- of hoog pathogeen. Virussen 
van het subtype H5 en H7 kunnen laag- en hoog pathogeen zijn, terwijl alle
andere subtypes uitsluitend laag pathogeen zijn. Deze indeling is gebaseerd
op een verandering in het erfelijk materiaal die de vermenigvuldiging in - en 
daarmee de verspreiding naar - de meeste weefsels van het lichaam mogelijk 
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maakt. ‘Laag pathogeen’ betekent niet noodzakelijkerwijs dat deze virussen
geen ziekteverschijnselen kunnen veroorzaken. Hoog pathogene virussen 
van het subtype H5 en H7 kunnen grote uitbraken in pluimvee veroorzaken,
die gepaard gaan met hoge sterfte. Terwijl H5N1 en H7N9 vogelgriepvirussen 
alleen sporadisch in mensen worden gedetecteerd, veroorzaakten hoog 
pathogene H5 virussen, subtypes H5N5, H5N6 en H5N8, recentelijk grote
uitbraken in pluimvee en enkele sterftegevallen in wilde vogels in Europa en
elders.
???????????????????????????????????
Hoog pathogene H5N1 virussen werden voor het eerst in watervogels 
gedetecteerd in 1996 in China en Hong Kong. Sinds 1997 infecteren H5N1 
????????? ??????????? ???????? ????????????? ??? ??????? ??? ?????????????? ??
??????????????????? ??? ????????? ??? ?????? ???? ??? ???????????????????????
????????????????????????????????????????????????????????????????????????
- in tegenstelling tot virussen van het subtype H1, H2, en H3 - nooit op grote
schaal mensen heeft geïnfecteerd, is de overgrote meerderheid van de
bevolking niet beschermd tegen infectie met een virus van het H5 subtype. 
????????????????????????????????????????????????????? ????????? ??????????
in hun directe omgeving leek lange tijd de enige optie voor verspreiding van 
????? ?????????? ???? ???? ???? ????? ??????? ??? ???? ?????????? ????? ?????
wel effectief tussen mensen kon worden overgedragen. De twee hierboven 
beschreven ingrediënten, de afwezigheid van bestaande afweer tegen 
????????????????????????????????????????????????????????????????????????
op mens via de lucht, zouden de basis kunnen vormen voor een nieuwe 
grieppandemie. 
???????????????????????? ???????????????????????????????????????? ??????
van mens op mens, hebben wij in hoofdstuk 2 onderzocht of het mogelijk is
om een hoog pathogeen H5N1 virus dusdanig aan te passen dat het via de
lucht kan worden overgedragen tussen zoogdieren. Deze overdraagbaarheid
????????????????????????????????????????????????????????????????????????
zijn kleine roofdieren, die tot de familie van marterachtigen behoren. In 
???? ?????????? ???? ???????????????????????? ????? ???????? ????????? ?????
zij ten eerste dezelfde soorten receptoren (structuren op de cellen van de
luchtwegen waar virussen aan binden als eerste stap in het infectieproces) 
hebben, ten tweede over vergelijkbare anatomische en histologische 
structuren beschikken (opbouw van het lichaam en weefsels), ten derde 
???? ???? ?????? ??????? ????????????????? ??????? ??????? ??????? ??? ???
vierde soortgelijke ziekteverschijnselen vertonen als mensen. Voor 
????? ?????? ?????? ??????? ????? ??????? ??? ???? ????? ??????? ??? ?????????
laboratorium in twee kooien gehuisvest, die door twee metalen roosters op 
10 centimeter afstand van elkaar gescheiden zijn. Daardoor kan de lucht van 
een geïnfecteerde ‘donor’ fret naar de ‘ontvanger’ fret waaien, maar direct 
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 185
185
chapter 8: samenvatting - Zusammenfassung
contact tussen de dieren is uitgesloten. De enige manier waarop het virus
dus kan worden overgedragen is via de lucht. In dit dierenmodel kon een 
H5N1 virus, dat in 2005 uit een mens is geïsoleerd, niet van een donor fret 
???????????????????????????????????????????????????????????????????????????
H5N1 virus ooit via de lucht overdraagbaar zou kunnen worden, hebben wij
in het laboratorium het virus zodanig veranderd, dat het beter aan cellen in de
bovenste luchtwegen van zoogdieren kan binden en dat na infectie nieuwe 
virusdeeltjes sneller worden aangemaakt. Dit werd bereikt door een aantal 
????????????????????????? ??????????????? ????????????????????????????
beschreven in de wetenschappelijke literatuur, in het genoom van het virus 
aan te brengen. Helaas was ook dit virus (en een hele reeks andere virussen 
met verschillende mutaties) niet in staat om van fret op fret overgedragen 
te worden via de lucht. In een volgende poging om dit virus verder aan de
bovenste luchtwegen van zoogdieren aan te passen - en daarmee hopelijk 
virusoverdracht via de lucht te bereiken - hebben wij het virus in fretten 
gepasseerd. Hiervoor werd een virusmonster dat was verkregen uit de 
bovenste luchtwegen van een geïnfecteerd dier, gebruikt om een andere
fret in de neus te infecteren. Door adaptatie van het virus aan fretten tijdens 
tien van dergelijke passages, zijn uiteindelijk virussen ontstaan die via de 
lucht overgedragen konden worden tussen fretten. Dit was de eerste keer 
dat het was aangetoond dat een vogelgriepvirus, zonder reassortering met
een humaan virus, overgedragen kan worden tussen zoogdieren via de 
???????????????????????????????????????????????????????????????????????????
naar de situatie in de mens, het mogelijk is dat H5N1 virussen, of andere 
vogelgriepvirussen in de natuur kunnen ontstaan die tussen mensen kunnen 
worden overgedragen.
In ons vervolgonderzoek hebben we gekeken naar de genetische
veranderingen en de bijbehorende functionele veranderingen, die er 
uiteindelijk voor gezorgd hadden dat het H5N1 virus overdraagbaar was 
via de lucht (hoofdstuk 3). Hiervoor hebben we de genetische code van de 
??????????????????????????????????????????????????????????????????????
?????????????? ????????? ???? ????????? ???? ???? ???????????????? ??????? ??? ??
bepalen welke van deze mutaties strikt noodzakelijk zijn voor virus overdracht 
via de lucht, hebben wij in het laboratorium combinaties van mutaties in 
???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
lucht kon worden overgedragen, dan was de mutatie niet per se noodzakelijk
voor virusoverdracht, maar zou het wel aan een betere overdracht kunnen
????????????????????????????????????????????????????????????????????
??????????? ????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????
in PB2), een minimale set van mutaties vormen, die tot virusoverdracht via
de lucht kan leiden. Verder hebben wij aangetoond dat deze mutaties, die 
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tijdens het passeren van het virus in fretten zijn ontstaan, al in passage 3 - dus 
redelijk snel - aanwezig waren en dat hun aanwezigheid met ieder nieuwe
passage toe nam. Deze minimale set van mutaties hebben wij vervolgens 
verder onderzocht om te kijken welk effect zij hebben op het functioneren 
???? ???? ?????????? ??????? ???????? ???? ??? ???????????? ???? ???? ??? ?? ???? ??
afwezigheid van een suikerketen in de buurt van de receptorbindingsplaats
????????????? ???????????????????????????????????????????????????????????
virus uitermate belangrijk zijn.
Naast het gevaar van pandemieën veroorzaakt door nieuwe zoönotische
?????????????????? ??? ???? ????????????? ???? ?????? ????????? ???? ??? ??????? ???
mensen hebben gecirculeerd, weer opduiken en opnieuw een pandemie
veroorzaken. De kans hierop is groter wanneer de bescherming tegen 
dit virus, door bestaande afweer in een groot deel van de bevolking, is 
verdwenen. Met behulp van fylogenetische computeranalyses (fylogenie - 
Grieks voor afkomst van een ras) kan de genetisch verwantschap tussen 
virussen worden bestudeerd. Met deze methode kan bijvoorbeeld worden
bestudeerd of er in de loop der tijd mutaties zijn opgetreden in de genetische 
code van virussen als het gevolg van aanpassing aan een nieuwe gastheer.
????? ??????????? ???????????? ??? ????????? ???? ???????????? ??????????? ??? ???
genoom), die in aminozuren (‘bouwstenen’ van eiwitten) worden vertaald 
en uiteindelijk de vorm en functie van eiwitten bepalen. In alle bekende 
??????????? ???? ???? ??????????? ?????????? ???? ????? ????????????????
hebben wij in hoofdstuk 4 met fylogenetische methodes gekeken of er 
aminozuur posities zijn die vaker veranderen dan verwacht. De verhoogde
????????????????????????????????????????????????????????????????????????????
evolutionaire druk; de noodzaak om te veranderen omdat dit tot een beter 
?????????? ??? ???????? ?????? ??????? ???? ??????? ????? ?????????? ????????? ??? ????
?????????? ?????????????????????????????????????????????????????????????
?????????????????? ???????????????????????????????????????????????????
dat over het algemeen meer veranderingen ontstonden in de humane H2N2
virussen dan in de H2N2 virussen uit vogels. Verder hebben wij in hoofdstuk
5 de antigene evolutie - mutaties die effect hebben op de virus herkenning 
door antistoffen - van humane H2N2 virussen in kaart gebracht met behulp
????????????????????????????????????????????????????????????????????
evolutie ten opzichte van H3N2 virussen.
Zoals hierboven beschreven, hebben tot op heden alleen virussen van
het subtype H1, H2 en H3 pandemieën veroorzaakt. H1N1 en H3N2
virussen veroorzaken momenteel epidemieën in mensen. H2 virussen 
circuleren momenteel nog wel in vogels, maar zijn sinds 1968 niet meer 
in mensen aangetoond. Personen die na 1968 zijn geboren zijn dus nog 
nooit in aanraking gekomen met dit virussubtype, hebben daarom ook geen 
bestaande afweer tegen dit virus en zijn dus niet tegen dit virus beschermd. 
In hoofdstuk 6 hebben wij aangetoond dat een aantal H2 virussen die in de 
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afgelopen jaren in vogels zijn aangetroffen niet overdraagbaar zijn tussen
fretten. Het lijkt dus onwaarschijnlijk dat een uit vogels afkomstig H2N2 virus
direct op mensen kan worden overgedragen en vervolgens verspreid. Zelfs 
H2N2 virussen die in mensen circuleerden tussen 1957 en 1968 (dus aan 
het begin en aan het einde van de pandemie), kunnen niet tussen fretten via 
?????????????????????????????? ?????????????????????????????????????????
in staat om overgedragen te worden via de lucht. Hier valt uit af te leiden
dat H2N2 virussen zich tijdens het eerste jaar van de pandemie nog verder 
?????????????????????????????? ??????????????????????????? ?????????
worden via de lucht. Daarnaast heeft het H3N2 virus na de introductie in
1968 het H2N2 virus mogelijk kunnen verdringen omdat het H2N2 virus uit 
1968 niet meer via de lucht overdraagbaar was.
Samengevat hebben we aangetoond dat H5N1 virussen in staat zijn om 
overgedragen te worden tussen zoogdieren via de lucht. Verder hebben wij
drie eigenschappen beschreven die noodzakelijk zijn voor virusoverdracht via 
de lucht (hoofdstukken 2 en 3). Vervolgens hebben we laten zien dat H2N2
virussen afkomstig uit vogels geen directe pandemische dreiging vormen 
voor de mens en de genetische en antigene evolutie van H2N2 virussen 
???????????????????????????????????????????????????????????????????????????
van virussen in vogels, mensen en andere zoogdieren in combinatie met 
???? ??????????? ???? ???? ??????? ???? ?????????????? ??? ?????????????????
kunnen leiden tot effectieve preventieve en therapeutische maatregelen om
virusoverdracht te verminderen of voorkomen.
539672-L-bw-Linster
Processed on: 7-1-2020 PDF page: 188
188
chapter 8: samenvatting - Zusammenfassung
????????????? ????? ?????????????? ????????? ????? ????? ??????? ???
Krankheitserregern, die über die Luftwege in den Körper eindringen und sich
dort vermehren können. Diese Infektion kann typische Krankheitszeichen wie
???????? ??????????????? ???????? ?????????????? ?????????????? ??????????
??? ???????????????? ??????? ??????? ???????????? ????? ?????????????????
verursachen, die schließlich zum Tode führen kann.
?????????????? ??????? ??????????? ??? ???? ?????? ??? ??? ?? ???? ??? ????????
?????????????????????? ??????????? ???????????? ????????? ?????????????????
?????????????????? ???????????????????????????????????????????????????
????????????????????? ??????????????????????? ?????????????????????????
????????????????????????????????????????????????????? ?????????????????
????????????????????????????????????????????????????????????????????????????
?????????????? ????????????? ?????????????? ?????????????????????????? ?????
???????????????????????????????????????????????????????????????
Wenn Viren sich in einer Wirtszelle vermehren entstehen kontinuierlich 
Mutationen im Virusgenom. Diese Mutationen tauchen spontan und
nicht zielgerichtet auf und sind daher auch meist nachteilig für das Virus. 
??????? ??????? ????????????????? ??? ????????? ??????? ???????? ?????????????
?????????? ????? ??????????? ?????? ???????? ???? ????????????????????????? ??????
Sicht können diese Mutationen einen großen Effekt haben, wenn sie zum 
Beispiel die Geschwindigkeit der Virusvervielfältigung erhöhen oder dem 
???????????????????????????????????????????????????????????????????????
zu werden.
Das meist kugelförmige Viruspartikel besteht aus einer Membran, die
?????? ???????? ???? ???????????? ????? ??? ???? ??? ??????? ?????? ???????
enthält das virale Erbgut, welches auch genetisches Material oder Genom 
?????????????????? ??????????????????????????????????????????????????
?????? ?????????????? ???? ?????????? ???? ??? ???????????? ?????????? ????
???????????????????????????????????????????????????????????? ????????
???? ?????????????? ?????? ?????? ?????? ???? ??????? ??? ?????????????? ??
den kodierten Eiweißen führen. Solche Mutationen können zum Beispiel 
dazu führen, dass das Virus nicht mehr durch die zuvor gegen das Virus 
aufgebaute Immunabwehr erkannt werden kann. Diese kontinuierlichen 
?????????????? ???? ?????????????? ???? ????? ?????????????????? ??????????
regelmäßig angepasst werden müssen, um effektiv gegen momentan 
?????????????? ??????????????????????????????????????????????????????????
Reihe von Mechanismen entwickelt um eine Infektion zurückzudrängen
???? ???? ???????? ??????????? ???? ?????????? ????????? ??? ???????????
??????????????????????????????????????????????????????????? ????????????????
????????????????????????? ????? ???????????? ????????????? ??????????? ????
Menschen mit einem geschwächten Immunsystem, zu denen junge Kinder, 
Senioren, Patienten mit bestimmten Vorerkrankungen oder Menschen, die
???? ????? ????????????????????? ???????????? ???????? ????????? ??????????? ????
eine Virusinfektion. 
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Pandemien, saisonale Grippe und Zoonosen
??? ??????????????????????????????? ?????????????????????????????????????
?????????????????????????????????????????????????????????????????????
Krankheitserregern, die in kurzer Zeit Menschen auf mehreren Kontinenten 
?????????????????? ??????????????????????? ????????? ???????? ??? ?????? ?
?????????????????????? ??? ??????????????????????????????????????????????
??????????????????????????????????????????????????????????????? ??????????
?????????????????????????????????????????????????????????????????????
aufbauen konnte.
??????????????????????????? ? ????????????????????????????????????????
verursacht mit schätzungsweise 50 Millionen Todesopfern im ersten Jahr. 
Diese Pandemie wird auch „Spanische Grippe“ genannt und das Virus
wurde wahrscheinlich direkt von Vögeln auf den Menschen übertragen. 
??????? ????? ?????????????? ?????? ??? ????? ????????? ?????? ???? ????
??????? ???? ???? ???????????????????????? ????? ?? ???? ???????????????????????
??????????????????????????????????? ???? ??????????????? ???????????????
Material (Reassortierung) des zuvor zirkulierenden humanen H1N1 Virus 
und Gensegmenten von einem oder mehreren Vogelviren entstanden. Im 
Jahr 1968 wurde das H2N2 Virus von einem H3N2 Virus verdrängt, welches 
die „Hong Kong Grippe“ mit schätzungsweise einer Million Todesopfern
????????? ??????????? ????? ????? ??????? ?????? ???? ?????? ??????????????? ???
vorhergehenden humanen H2N2 Virus mit einem Vogel-H3 Virus entstanden. 
???? ??????????? ????????????????? ???? ?????? ????????? ? ? ????? ????? ???
Nordamerika. Dieses pandemische H1N1 Virus ist in Schweinen durch
Reassortierung von Vogel-, Menschen-, und Schweineviren entstanden. Die 
??????? ???? ?????? ????????? ????????? ??????? ????????????????? ????????????
??????????????????????????? ???????????????????????????
Die Viren, die Pandemien nach sich zogen, verursachen meist in den 
?????????????? ??? ?????????? ??? ?????????? ?????????????????????????????
?????????????????????????????????????????????????????????????????????
B Viren zu den saisonalen Grippeviren. Trotz eines wirksamen Impfstoffs 
gegen diese Viren sterben jährlich nach Schätzungen 250.000 bis 500.000 
Menschen infolge einer Infektion mit saisonalen Grippeviren.
?????????????????????????????????????????????????????????????????????????
„Zoonose“ bedeutet Übertragung eines Krankheitserregers von einem Tier 
???????? ????????????????????????? ??????????? ???????????????????? ????
Vogelgrippevirus, die normalerweise ausschließlich in Vögeln vorkommen,
???????????????????????????????????????????
Neben der Einteilung in Subtypen werden Vogelgrippeviren aufgrund ihrer 
???????????????????????????????????????????????????????????? ????????????
niedrigpathogen. Viren der Subtypen H5 und H7 können sowohl hoch- als
auch niedrigpathogen sein; alle anderen Subtypen sind ausschließlich 
niedrigpathogen. Diese Einteilung basiert auf einer Veränderung im Erbgut 
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????????????????????????????????????????????????????????????????? ???????
des menschlichen Körpers vermehren. „Niedrigpathogen“ bedeutet nicht
????????????? ????? ?????? ?????? ?????? ?????????????????? ?????????????
?????????????? ?????? ???? ??????? ??? ???? ??? ??????? ?????????? ??
???????? ???? ?????? ???????????????????? ????????????? ???????? ????? ????
H7N9 Vogelgrippeviren nur sporadisch in Menschen gefunden werden, 
haben hochpathogene H5 Viren vom Subtyp H5N5, H5N6 und H5N8 vor 
??????? ???????????? ????????????????????????????????? ????????????????
anderem in Europa verursacht.
Studien an H5N1 und H2N2 Viren
Hochpathogene H5N1 Viren wurden zuerst im Jahr 1996 bei Vögeln in China 
und Hong Kong entdeckt. Seit 1997 verursachen H5N1 Viren sporadische
Infektionen bei Menschen vor allem in Ländern Südostasiens und des Mittleren 
???????? ????????? ???? ??????? ?????? ????????????????? ???????????? ?????????
tödlich. Da das H5N1 Virus - im Gegensatz zu Viren der Subtypen H1, H2,
?????????????????????????????????????????????????????????????????????????
Mehrheit der Bevölkerung nicht geschützt vor einer Infektion mit Viren des
???????? ????????????????????????????????????????????????????????? ???????
auf den Menschen in dessen direkter Umgebung die einzige Möglichkeit 
für die Verbreitung von H5N1 Viren. Weiterhin war nicht bekannt, ob ein 
??????????????????????????????????????????????????????????????????????
über die Luft von einem Individuum zum anderen übertragen werden kann.
???? ??????? ?????? ???????????? ??????????????? ???????? ???? ??????? ??????
???????????????????????????????????????????????????????????????????????
Übertragung des Virus von Mensch zu Mensch, könnten die Basis für eine 
erneute Grippepandemie bilden. 
Um zu untersuchen ob ein H5N1 Virus eventuell von Mensch zu Mensch
übertragen werden kann, haben wir in Kapitel 2 versucht ein hochpathogenes 
H5N1 Virus so zu verändern, dass es durch die Luft zwischen Säugetieren 
??????????? ?????? ????? ????? ??????????????? ????? ???? ? ??????????????
?????????????????????????????????????????????????????????????????????????????
????????? ???? ??????????????? ???? ?????????????? ??????? ?????????? ????
eingesetzt, da sie zum einen dieselben Rezeptoren (Strukturen auf den Zellen
???? ?????????????????????????????????????????????????????????????????????????
können) und ähnliche anatomische und histologische Strukturen besitzen 
??????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
wie sie auch beim Menschen beobachtete werden. In unseren Studien
werden diese Tiere in einem besonders gesicherten (Zugangssicherung) 
???? ????????? ????????????? ???????????? ?????? ??? ????? ??????? ?????????
???? ?????? ????? ????????????? ???? ???? ??? ??????????? ???????????? ????????
?????? ???????? ????? ???? ????? ???? ?????? ??????????? ??????????????????
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auf ein „Empfängerfrettchen“ strömen; der direkte Kontakt zwischen 
???? ????? ?????????? ???? ??????? ???????????????????? ???????????? ???? ????
Virusübertragung ist somit durch die Luft. In diesem Tiermodell konnte ein
H5N1 Virus, das im Jahr 2005 von einem Menschen isoliert wurde, nicht
durch die Luft von einem Spenderfrettchen auf ein Empfängerfrettchen
??????????? ???????? ??? ?????????????? ??? ??????? ????? ?????? ?????? ????
Luft übertragen werden kann, haben wir das Virus unter Laborbedingungen
??????????????????????????????????????????????????????????? ????????????
Säugetieren binden kann und schneller neue Virusgenerationen produziert 
werden können. Dies wurde erreicht durch Mutationen (G222S und Q224L in
??????????????????????????????????????????????????????????????????? ???????
des Virus anzubringen. Leider war auch dieses Virus (genauso wie eine 
Reihe anderer Viren mit verschiedenen anderen Mutationen) nicht in der 
???????????????????????????????????????????????????????????????????????
Ein weiterer Versuch um dieses Virus noch weiter an die Zellen der oberen 
???????????????????????????????????????????????????????????????????????
????????????????????????????? ????????????????????????????????????????????
?????? ?????????? ???? ???? ????????????????? ?????? ??????????? ???????????
????????? ?????????????????? ????? ??????????????? ??????????? ??? ???????????
????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????? ??????????????
werden, dass ein Vogelgrippevirus durch die Luft zwischen Säugetieren
übertragen werden kann, ohne zuvor mit eine menschlichen Virus zu
reassortieren. Übertragen auf die Situation beim Menschen bedeutet dieses 
Resultat weiterhin, dass es wahrscheinlich ist, dass H5N1 Viren oder andere 
Vogelgrippeviren die von Mensch zu Mensch durch die Luft übertragbar sind,
in der Natur entstehen können.
??? ???????? ????????????? ??????????????????? ???????????????????????????
resultierenden funktionalen Veränderungen untersucht, die schlussendlich 
dazu geführt haben, dass das H5N1 Virus durch die Luft übertragbar 
wurde (Kapitel 3). Hierzu haben wir das Genom der luftübertragbaren Viren
????? ??? ?????????????? ???? ?????? ??????????????????????????? ????????
im Vergleich zu dem urspünglichen Virus. Um festzustellen, welche dieser 
Mutationen unbedingt notwendig sind, haben wir im Labor Kombinationen 
von Mutationen in H5N1 Viren „angebracht“ und dabei jeweils eine Mutation
????????????? ?????? ??????? ?????? ?????? ? ???? ????? ????????? ?????????
durch die Luft übertragen werden konnten, war diese Mutation nicht strikt 
erforderlich für die Virusübertragung, könnte aber zu einer besseren 
Übertragung beigetragen haben. So konnten wir feststellen, dass Mutationen
?????????????????????????????????????????????????????????????????????
??????????????????????????????????????????? ????????????? ???????????
???? ???? ?????? ?????????????????????????????????????????????????????????
die Luft führen kann. Weiterhin konnten wir zeigen, dass die Mutationen 
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?????????????????????????????????????????????????????????????????????????
???????? ?? ????? ???????? ????? ?? ????????????? ?????? ???? ????? ??????????? ???
Viren mit diesen Mutationen mit jeder weiteren Passage zunahm. Weiterhin 
?????????? ??????????? ??????????? ???????????? ????????????????????????
???? ???? ??????????? ???? ?????? ???????????? ???? ???????? ???????????? ????
???? ??????????? ???? ??? ?? ??????? ???? ??????????????????? ???? ????? ????
???????????????????? ???????? ?????????????????????????? ???? ?????????
eine ausbalanciertere Vervielfältigung des Virus besonders wichtig sind.
?????????????????????????????????????????????????????????????????????
verursacht werden, besteht auch die Möglichkeit, dass Viren die zuvor in
Menschen zirkuliert haben erneut in der Bevölkerung auftauchen und eine 
Pandemie verursachen, wenn der Schutz gegen dieses Virus in einem Großteil 
der Population nicht mehr vorhanden ist. Mithilfe von phylogenetischen 
????????????????? ????????????? ??????????? ??????????????? ?????? ??????
kann die genetische Verwandtschaft – hier von Viren - untersucht werden. 
Mit dieser Methode kann zum Beispiel untersucht werden, ob im Laufe der 
????? ??????????? ?????????? ? ? ??????? ???? ?????? ???? ?????? ??????????????
??? ?????? ?????? ?????? ?????? ???????????? ?????????? ????????? ???? ????
?????????????????????? ?????????????????????????? ? ??????? ??? ????????
??????????????? ????????????? ?????? ??????? ?????????? ??????? ???? ??? ???
???????????????????????????? ??????????? ??????????????????????????????
?????????????????????????????????????????????????????????????????????
???? ???????????????? ???????? ?????????? ?? ???? ???? ?????????? ???????
????????????????????????????????????????????????????????????????????????
Veränderungen an bestimmten Positionen kann auf evolutionären Druck 
hindeuten. Dies ist die Notwendigkeit sich zu verändern um sich zu einem
Virus zu entwickeln mit Vorteilen gegenüber den Vorgängergenerationen. Wir 
????????????????????????????????? ?????? ????????????????????????????
die unter einem erhöhten evolutionären Druck stehen, zwei davon in der 
Rezeptorbindungsregion (Kapitel 4). Ebenso konnten wir feststellen, dass
durchschnittlich mehr Veränderungen in menschlichen H2N2 Viren als in 
H2N2 Viren aus Vögeln stattfanden.
Weiterhin haben wir in Kapitel 5 die antigene Evolution – Mutationen, die sich 
?????????????????????????????????? ?????????????????????????? ????????????
????????????????????????????????????????????????????????????????????????
Methode“ und haben eine langsamere antigene Entwicklung im Vergleich zu 
H3N2 Viren festgestellt. 
Wie zuvor beschrieben, haben bis heute nur Viren der Subtypen H1, H2
und H3 Pandemien verursacht. H1N1 und H3N2 verursachen momentan 
Epidemien in Menschen. H2 Viren zirkulieren momentan zwar in Vögeln, 
sind aber seit 1968 nicht mehr in Menschen gefunden worden. Nach
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1968 geborene Personen sind daher noch nie mit diesem Virus in Kontakt
????????????? ?????? ?????? ??????? ???????????? ???????????? ?????????
?????????????????????????????????????????????????????????????????????????
in den vergangenen Jahren in Vögeln gefunden wurden, nicht zwischen 
??????????????????????????????????????????????????????????????????????????
ein von Vögeln stammendes H2N2 Virus direkt auf den Menschen übertragen
werden kann und sich dann weiter verbreitet. Sogar H2N2 Viren, die in den 
Jahren 1957 und 1968 in Menschen zirkulierten (also am Beginn und am Ende 
??????????????????????????????????????????????????????????????????????????
Luft übertragen werden. Nur ein menschliches H2N2 Virus aus 1958 konnte 
durch die Luft übertragen werden. Hieraus können wir schließen, dass sich 
H2N2 Viren während des ersten Jahres der Pandemie noch weiter anpassen 
mussten um erfolgreich von Mensch zu Mensch übertragbar zu werden. 
???????????????????????????????????????????????????? ??????????????
zuvor zirkulierende H2N2 Virus eventuell verdrängen können, da das H2N2 
Virus aus 1968 nicht mehr in der Lage war durch die Luft übertragen zu
werden.
Zusammenfassend haben wir gezeigt, dass H5N1 Viren in der Lage sind um 
durch die Luft übertragbar zu werden in Säugetieren. Weiterhin haben wir drei
Eigenschaften der Viren beschrieben, die für die Übertragung dieser durch die
Luft notwendig sind (Kapitel 2 und 3). Weiterhin haben wir neue Erkenntnisse 
gewonnen über die genetische und antigene Evolution von Viren und haben 
gezeigt, dass H2N2 Vogelviren keine direkte pandemische Bedrohung für 
???????????????????????? ???????????????????????????????????????????????????
Überwachung von Viren in Vögeln, Menschen und anderen Säugetieren 
?????? ???????? ????????? ???? ???????? ???? ????? ????? ?????????????
??? ??????????????? ????? ????????????? ??? ????????????? ????????????? ???
therapeutischen) Maßnahmen führen um Virusübertragungen zu vermindern 
oder zu verhindern.
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